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Introduction | doadall
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(Gsall) @usill Glgia

pagig Jjlell (na cLidl @ uISi a 1637 (b aaalwall. gjlaillg dgadl clpalg Lailaiia pighi wle @ inall ajlal Ja<ig
Jiadl Guuall Gsallg wjlall Jj=ll @ladiwb adlbll dlaiwl .

wlcg axgall qjlal tha gjiMlasla i inle g inall Jna 2 84 Ma <ll Glaiiall Jnal @ 1adi wle g inall ajlal g-a Lojag
(qulw) adulhallg axgall aslaui

¢llasg ginall pita (na wnjga Juw Alaiiall Glite goaa wnle ginall ajlal Jaxig

anngsull guuléallg Glavlgall alia Glpisag atilhy pll lagws| Glpiza wa.

We are pleased to submit and sharing our valuable innovative IM pre insulated HAVC products and knowledge with
others. For better performance of the building industry. IM preincubated duct system for heating ventilation and air

conditioning.
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d i1xa (na g 1ja jia 8500 dxluwa (nhey i 1l @ inall g 61.2008 @lc dila (a ajtaiall Glclinll g ina cLibil @i
Ulclinll g ina. (G1gwillg GLeallg gjliallg g inill h 5. aljall Ja dig « diage wll d_ujell @ Slaally pLyll
2lg g qjlyall aljlell alg NI g tinil ajage wll auyell aSlaall (nag axilfl atibgll g ilnall 0 3 1lg g-a aj Laiall
aixla ga (agriagllll (§)jg! adlsall

. auidill adl Alpgila danl clgall Glgia grinil ( Glilw gjil wnlgull)

Innovative manufacturing established at the beginning of 2008. The factory,
which covers a surface area of 8500 sqm.,, is located in Riyadh ,Saudi Arabia
.Facilities include. Manufacturing line, warehouse, sales and marketing.

Innovative Manufacturing factory Im is one of the leading manufacturer of
high quality Polyisocyanurate (PIR) thermal insulation panels and
aluminum foil panels for duct construction using the most advanced
technology in HVAC systems . IM offers a complete line of system
technology approach for pre-insulated duct works. We also offer a complete

line of accessories for fabrication and installation of the system.
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VISION &
MISSION

alg 1V J B4l & <inall & Spill gg-<i gi
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gigl 6o g o LiMac agjil @gtiaglil
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J—aalg Ga sl a_ybll ailgall dlg-isllg
aLalleg GlSIpd cLidl Lafls 2 abi Glaiiall

li1ajgag Lillac ga xalll dligh

J-ghig jjei (nd Jcld J< iy as)Liall
a_Slaall la i will a_salnidll a_naill
2030 a_Slaall a 1) (G—1627 (na aaal wag
a_tiollg aalell Glya Il G1yb gc ¢l 1ig

bLanll tna LiiliilSal g 1ax w 1bgig wnjlpall
a_waliall Liilaiia aagag LiiMac a_8i wnlé

-lgag il

Our Vision Our Mission

To be the best quality manufacturer of

Highly effective participation in support
insulation and Pre insulated Ducting gnly P B pp

and development of economical
panels.

. o ) progression currently witnessed by
continued objective is to supply our

. . . Saudi government
customers with a high end product in

. . . . Through scientific and technical
exceptional quality at a fair market price.

; : ! experience we possess in the field
We will always aspire to build

) . Of insulation industry
partnerships with our customers,
employees and suppliers long standing
relationships. We commit to doing this

by making the following promises:
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To Our Customers | L_iJM.oel

We promise to provide you with top quality  (§-Uidlaas wngiwagasgalladle Glaiial ¢laigjila i
insulation and HVAC ducting panels. .Uhiiall cdal @<y

To Our Environment | L_i_iiul

promise to always act responsibly to our  xéigig Liiiy alaiadgd wasLaila Jasi gl 2 ei g

environment. .aiull 461ap Glaiia

N
o®
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To Our Competitors | liuoliol

To always compete with integrity, fairness  GlLaajg dlaiio @ 1adil ailalg aaljis Lails gualiill
and honesty. - Ggull Jnal
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Jj=ll adrwall clg-all Glg-ia Jac ply<V @gtialil (§jg1 gurilall S o alb<all aljlelVl (jal)alglil g tini @ i
- ayilh) ullg anjglllg ausyjalll Glavlgall dai dlaiiall guini @iyg Gljguilw wtlgull aac go

M culgiss pUAS

U9l Glisja ga d b 8g-€) g0 & cgina yiiigailw (jral)algll @i wi Jj<ll adr wa clg-all Glg-id @l ki g
30/ @as45:Laialis & )glagjyall ggysil Alusjag 61)gla & yglsg)aall gg1sil Glisjag & uygla &y yglsl
@i wll @ 020 aSlawg guilall Vs g0 gg) 10 60/ 60 asaw @gtialill @)g1 grrilall S wnle 8)lp 21l & bhyijo Lu jéi
Ul las. d.@/ blg 0.022 alg Wl ayjljall & ogall g. tnojlall @ladi will @ 030 aSlawg (gg)-<10200/60 g tnlalall
LiiMlac 3 ial &2 woill Gg-6 d=illg dugall J-algsell d agléa (uusg ul b & 81by & tlha a_1n)lall @g-tialill Gls)

(aasy jLia wna dagall Glajs tunal

IM panels(imis) manufactured from Polyisocyanurate , polyurethane and phenolic

foam Panel is covered on both sides by aluminum foil manufactured by a continuous

Process production line. Im duct and insulation panels are manufactured under

American (ASTM) as well as British Standards (BS).

Chemical composition of Im duct and insulation panels is in accordance with European Standards
(EN 573-3).

The mechanical characteristics of aluminum foil that covers Im duct and insulation

panels Tested in accordance with the European Standards (EN465-2).

Our Product

t;lLol;D'_'i_u.l!

clgall cilgis guini 6 IM 40 jrol Slgll

@lLé.awallc ap wlid Gl aplgar g iaii i illg Jj<=ll adrwall cIgall Glgid @laii wl jighiwna g inall g alop
alg-all g o @ Ailaliisl g 10y jiaaig gualig JLaall v & wa Jaslltna acpga ST a)aiying Jasy g inall
A 16§ aala i ujaiall cLbel @ iig atallell Glavlgall Laag Jj<ll adrwall clgall Glg-id g 1inil a aj\lll Gla2allg

. alaiy waill @il ailg Jj=Il aduuwall clgall Glgid guini wlc ayisll aiilSal)

USE OF IMIS PANELS to produce im ducting system THE IM
DUCT SYESTEM PRODUCT

The system is fabricated using IM PIR sandwich panels and specific accessories. This

technology, named IMIS SYSTEM, has been considered a revolutionary innovation in the HVAC

field.

IM SYSTEM pre-insulated duct can be adapted to meet every needs in HVAC installations.
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IM pre-insulated duct system can be installed either outdoor or indoor.

Installed in more than 1500 projects around the ksa, in almost all the HVAC sectors, from residential to commercial,

from food processing to pharmaceuticals and hospitals.

IM is definitively the ideal solution for any HVAC project.
IM pre-insulated system comply with the strict national and international standards for these types of products

and comply with all the international installation standards, such as SASO ,ASHRAE, SMACNA, etc.

IM is an ISO 9001 and SASO Quality Certified Manufacturer, to ensure a reliable process in

1V U0 clgall ¢ilgid olAj wiljrao

IM DUCT SYSTEM CARACTARISTICS

Jaso
(-0 axai wall Laiiliag Jighll Lajac (na aj 1aiall Glclinll g ina g a clg all Glg-id @lhi 2 iial a1 wil aj rall
. aiw 25 ga JisY (nlea jac Glgiall aiay lao Jlgl\l a2inall slgall jailnsy

Long life
The main advantage of IM duct system product is their durability and their long life. The characteristics of stability,
and physically derive from the unique properties of the insulating foam produced by IM in combination with the
typical properties of the aluminum. IM System duct system can grant excellent working performances for more
than 25 years.
W03 gjg
.niagall clgall wnjlaa ga Glpa 8 cnllgar wal calell g jgll Wies IM clgall v jlaa @lbi

g-< a3ilill SLyall cnle Jlosll (nd j Sl i 4310l b @iy G-laiy Loy 6 IM clgall ¢yl o @l i 6] so Jiaii
.aaladiwl

Light weight
IM duct system are extremely light weight, about 8 times lighter than G.I ductwork.
Advantage of IM duct system in relation to its lightness is the considerable reduction of the loads on structures that
derives from its use.
clgall daga

g-a |y a.agjall clgall cLdiwnle BLoall gan. JsSLill @ ule & oglao Gl3 dolw HEdala ails wg)=all @gtialll
Lais w. a_wjro.cnadiiwa.ailt. Jjia) sguita ool (na dlgauy IM clg_all Glg_ia @l i ai$)i gSay ail ¢na qwll

(= P GMlainl acld

Air quality
The aluminum, well-known as non-toxic material with high resistance to corrosion, assures the preservation of the

purity of the supplied air. This is the reason why IM duct system can be easily installed in any project.
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.adlbll

Air leakage

The special fabrication method of IM duct system grants a “totally sealed” duct system;

wylall Jjell

JLd aljle dala GuhiGupb gcalnll gaclgallgnlaa Jjc @il g all b 1<ig & 1gaillg & iaaill GLuS) (na
Wbl wgnll tia clg all @ usig @ sgaillg & iaaill JLaa tha laladi wl jisUl & ljlell slgall .clg all (jlaa
a2y & logll Jjc @i clg-all gnjlao oyl Jj-sll wysjil &40l Jlack @lyall @j Ly o wai dalall & 6ISi g-c y 1aill

Jjall wal dighs vl wll jliail imlgll aginall clgall Glgid wna . Cuulill
Insulation
In HVAC installations, the insulation of the ductwork is carried out by applying an insulating
material outside the ductwork. The most used insulation material in HVAC field is Glass wool.
Apart the cost of the material itself, additional works are required to install the insulation outside the ductwork
and then to insulate the joint after the installation. in IM system the insulation is an integral element of the duct
structure, this is the reason why IM is known as the pre- insulated duct system .

(duct already insulated and no additional work required to insulate and to insulate the joints after the installation )

Jjsll days
Tselatimwaktion value of IM panels is definitely  aijlaa a isfilly Jnal Jlg U1 Jj<ll & qud pi i
Jj—=! Lialéi @adi wi w5 Glaiia ool & oudy

better in comparison with the value of any other products . clgall lgia
traditionally used for the insulation of HVAC ducts. aljlc éslo Jnaiga jial alg i gl wgy=all go
Pir is known to be the best insulating material available in «ggull wna djagia
the market. The same insulation value of 50 mm thick Glass cadilio (n albjll Wgnll ar wipl JSLaall ga
wool can be easily achieved by about 20 mm of im pir foam. .aagll jgpar aislaw Jai dun
One of the major problems of glass wool is its durability, as wlg I dg¢j gabMall 2 iai ¢L15 ga gusell wlc
the thickness reduces with the chal avlall a sl Laiiiig & tlnll glijg

passing of time. JisY ool gojil g0 & Ligh djia | Jj-slig Juﬁiﬂu\'”
On the contrary, the rigid pir is extremely stable.The close ol ga

cells of the rigid polyurethane foam and its particular
chemical structure grant stability and insulation
performances for a long period of time, i.e. for more than 25

years.

Jisllaxga

wa Lal. Lulgjll (né a ol éLiall bLai g_wad wna Lilig Ijaiwa Jj=ll 9951 ) j-=!l adrwall clgall Glg-ié @Lhi g
0x-86) Laa . dSlawll g-a wislll aall il dale qralajil wgnll "h 25" @i alnll goacginall clgall dlg-ia
s avlall Jjall gailna ga pisil
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Even insulation
In IM duct system the insulation turns out to be continuous and steady in all points of the duct, especially on the

corners where glass wool is normally “squeezed” to a minimum thickness, then losing its insulation properties.

dugbyll @gléa
obyll polaiel B)lies deglies Ol)gilungisl J gl 898y dliall Al du el
. i gila diliay Jlasi 2lglill (nh<i wnill @guinglill Gila) il 43LsYL

Moisture resistance

The close cell structure of the pir foam has excellent resistance Moisture absorption.

Aluminum foil covering the panels acts as Vapor barrier.

dollwllg aanl

a o wle b dly laa clg-all ta Gligegl jLié gl Wi i clg_all dlg_ié g tini na aaxai wall Jlg Il G Lhi
wll gt laa b all clg all ég i gf calajll wg nll o @ ietiall WL g <as. gilalell €L13$g guoadi wall
. alnll clgall Glgia guini Glilac wé gulalall wile pilill gi wnitall grlélil o JSlito

Air safety
what happens in Glass wool, the pir foam does not release any fiber The fibers released by the

Glass wool can contaminate the ambient air, creating health problems to the occupants of the building or

damaging/affecting industrial manufacturing processes.
cajlall clgalil cna IM dlgid @lhi Jlasiwl Gljraa
G-lay @ wlil aLing ¢l 1S a o)Al clg oMl Janil tnal vl Jj< Jac w Lhii. . 2 jaall g aclg all Glgia q 1Sl
- a2l £lgalll ga Jjsll alaal agsiagl
b gnill aSia wll g tiaglill (G ilé) dh wigs aalvll aglaall gl Jjell aalbl il wnll Jjell (Gruwall @Lbi pliag

.alnll clga J wlall wjanll wgnll Jjc
(aalol ar wsi u Lhiy V) alg_all & 6l5i (na pag ill na @aluy Lial vyl clgall Glgid @l i pi oy ¢l 1il

-£gpiall Galsi (na pagi wnllillg
Outdoor IM duct advantage
For installation outdoor, when insulated, G.I. ductwork require cladding
My system doesn't require cladding granted by the thick aluminum foil covering the insulation foam. This allows the
outdoor installation of our duct system without the need of additional materials and works, then:

1-Saving in materials cost (doesn't require cladding) 2-Reducing project costs.
aigall Jalg=ll daglia
algall Jalgell a6 clg all Alg-id @lLbi d allw (ani. LJSL]’.LI d_tllc @ agléas. ajtaiall Glclinll 2 ina aIgJTj_.g.o.'l'.‘l'
aiullg padl o dauyall aliiall ¢LLil 12 damo dupliall eda . adilaisll algallg 2Uolll a_ulell a_agléallg arwlsll
-aigbyllagle
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Wither resistance

IM panels aluminum, is high resistance to corrosion, assures the integrity of the duct system against the aggressive
action of salty atmosphere. This characteristic is very important for those installations close to the sea.

.clgall Glgid j1a1ig g1ini
Juaxillg g1inill (na laiigio (na clgall algia @lhil a=ily sl djua
2_inall aia) clgall Glgié @l hi g 1inil (a i jas a alb ool wLhii il aagayl Gla_2allg Glgalll @ladiwl gl
Wy wllashllalb g . gisTadag aigpo giheylia.g Ggall (na dpillia clg all (a0 g inig 3 16ii & yilsa
\aeill
Fabrication

Another great advantage of IM duct system its flexibility.
The use of hand tools and equipment, which do not require any electric power, for the fabrication of duct system
gives the Fabricator the possibility to carry out the Fabrication of the duct directly at the site. This Gives More

accurate job, thanks to the possibility of

immediately verifying the Conditions at the site. In case some modifications needed.




TECHNICAL CHARACTERISTICS

Dimensions of the panel 4000 x 1200 mm

Thickness of the panel 20 mm

Thickness of the external aluminum foil6® microns embossed Thickness of the internal
aluminum foil : 60 microns embossed Density of the foam4s kg/n8

Weight of the panel : 1,40 kg/m?

Aluminum finishing : embossed / embossed

The external aluminum foil is lacquered with a weatherproof and ultraviolet rays protecting

epoxy varnish.

INSULATING CHARACTERISTICS

Insulating material Close cell rigid expanded pir foam, without CFC and HCFC. Material
physiologically and chemically inert, insoluble.

Thermal Conductivity:0,0216 W/mK

Foam density:45 Kg/n3

The aluminum foils covering the panel assure a perfect vapor barrier.

TEMPERATURE OF USE

The air ducts fabricated with IM 60/60 panels can be used in installations with temperatures
ranging from -35°C to +110°C, always operating. No relevant reduction of the insulating,

chemical or physical characteristics of the panel will be observed.

Pages 15




PRESSURE OF USE
The air ducts fabricated with IM PIR 60/60 panels can be used in installations with pressures up to 1750
Pa, always in accordance with the construction stan-
dards fixed by IM.
HANDLING WARNING
During all handling processes, wear gloves.
SPECIFICATION OF USE
The air ducts fabricated by using IM panels can be installed in plants:
-with air speed up to 35 m/s
-with pressures up to 1750 Pa -indoor and/or

outdoor

IM 60/60 panels are particularly fit for the construction of air ducts to be
installed in: -Hospitals
-Surgical Rooms
-Clean Rooms
-Pharmaceutical Industries

-Food industries
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EXTERNAL USE

IM PIR PANEL 200/80

TECHNICAL CHARACTERISTICS

Dimensions of the panel : 4000 x 1200 mm

Thickness of the panel 30 mm

Thickness of the external aluminum foil :200 microns

embossed Thickness of the internal aluminum foib0 microns

Density of the foam :45 kg/m3

Weight of the panel :2,20 kg/m?

aluminum finishing : imposed / imposed

The external aluminum foil is lacquered with weatherproof and ultraviolet rays protecting

epoxy varnish.

INSULATING CHARACTERISTICS

Insulating materialClose cell rigid expanded pir foam, without CFC and HCFC

Thermal Conductivity: 0,0220 W/mK

Foam density: 45 Kg/m3

TEMPERATURE OF USE

The air ducts fabricated with IM panels can be used in installations with temperatures rang-
ing from -35°C to +110°C, always operating. No relevant reduction of the insulating, chemical

or physical characteristics of the panel will be observed.
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IM PHENOLIC PANEL

TECHNICAL DATA SHETE

THICKNESS

20 MM ----- 200MM

LENIGTH X WEDITH

L 3995MMX W1200 MM

DEINSTY (50-70) Kg/m?3
THERMAL CONDUCTIVITY 0.020 W/mK
FIRE RATING CLASS 1 (UL 181)
<25
Flame spread index fir propagation index CLASS 0
SURFACE SPRED INDEX CLASS 1
DURATION OF FIRERISISTANCE 90 MINUITS
SMOKE DEVELOPMENTINDEX <45
Water vapor transmission 0.00 G/H M?
HEAT RESISTANCE -150~+150¢°
WINED RESISTANCE <1500 KPA
COMMPRESSION STRINGITH > 300 KPA
CLOSED CELL CONTENT 295%
LEACKG AIR VOLUM <1.2%
THERMAL RESISTANCE 1.064 M2 K/W

SMOKE DENISTY

NO TOXIC GAS RELEA

DIMINSION STABILITY 2% (70 £ 2¢”,48 H)
OXYGEN INDEX >45
FORMALDHIDE EMISSION <0.5M/L
AIR VILOSITY 15-30 M/S
STRESS AND DEFORMATION QUALFID
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TECHNICAT TRESTS

CHALALICL UL

Jliauuadaiu Nedxun

- Panel Stiffness / Rigidity

EN 13403  353.000 Nemm

- Resistance to high pressure

EN 13403

- Resistance to positive/negative
pressure

IM  +3800 Pa/-4200 Pa
No breakages or loss of
functionality

- Air leakage (Positive/Negative
Pressure)

EN1507  Class “C” and “B”

- Air pressure drop inside ductwork Negligible
- Resistance to high temperature IM 110°C
- Resistance to salty wither No corrosion

- Sound reduction index

EN-IS0 140-3Rw =16 dB

- Thermal ~ Conductivity

IEEE STD 442 0,02475W/(m*K)

-Thermal  Resistance

[IEEE STD 442-1981

- Water absorption ASTM D 2842-01 0.57
- Flammability (B.S) BS 476, Part 6 & Part 7 Class 0
- Flammability (EU ) EU Class B

- Flammability (US Standards)

NFPA 101 / ASTM - E84 Class A

IM DUCT SYSTEM FABRICATION

The construction of a IM pre-insulated duct generally follows a standard procedure regardless of the shape of the duct

as per SMACNA standards.

e Cutting ® Gluing ¢ Folding e Taping ¢ Flanging and reinforcement if required e Sealing

Cutting

All measurements refer to a duct’s internal dimension. This means the area of air passage or opening of the duct. All

tracing and/or plotting is done on the internal side of the duct. Cutting 45° miter cuts are made along the edge of the
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duct, while “V” cuts or grooves of the same angle are made for folding of the panel into shape. Other special purpose
angles can be made including 22.5°.

Gluing
The glue is contact adhesive and can be applied evenly to the cut surfaces with a glue spreader or a simple
all-purpose paint brush. The “V” grooves must be cleaned off of any PIR foam particles or dust.

Generally the curing period of the adhesive is between 10 to 20 minutes or when the glue is dry to the touch.

Folding
After the glue is cured, the sides are folded to each other and the duct is formed. When the outer sides of
the duct are joined, use the internal surface of the cuts for aligning purposes. The rigid spatulas used to

crease well the edges of the duct in the glued grooves.

Taping
The special double cured reinforcement aluminum tape is is applied for the purpose of: sealing PIR foam
material from the area, as a vapor barrier in the folded seams of the duct, to repair or cover any damages to

the panel and for aesthetic appearance of the duct.

Before applying the tape, be sure that the surfaces are dry and clean.

Ideally the tape should be applied at temperatures above 10° C, it should not be applied when temperatures
are below 0°C. The tape is applied only to the external seams of the duct where the sides of the panel were
joined, and not on the folded “V” groves. tape. A soft spatula is used to brush along the surface of the tape

and eliminate trapped air bubbles.
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Flanging and Reinforcement
IM offers two types of flanging systems for joining ducts together

1. Invisible Flange with hidden “H" bayonet in PVC The invisible flange is convenient in
limited access areas and where the ducts are mounted in sight and aesthetics is a priority.

2. Teeth Connector

The “teeth connector” is designed for use with small ductwork and low air pressure systems.

Duct reinforcement is required to protect against negative and positive pressure of systems based on two

parameters: Duct size and total system pressure.

Sealing

After the duct has been assembled, all internal joints must be hermetically sealed with
silicon. Apply a bead of silicon to all the joints and then using a radiuses tool or a wet finger

run it along the length of the silicone to spread the sealant along the side of duct wall. Besides sealing the joints,

the silicon also prevents any foam particles from entering the

flow of air.

RECTANGULAR DUCTS

Method :
The duct panels may be cut in either width or length direction taking in consideration the duct’s dimensions
and the material usage. In order to optimize the duct’s mechanical characteristics and fully utilize the panel

(minimal waste), four different cutting methods may be employed, each with its own limiting dimension.
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Method 1

In this method the entire duct can be fabricated using a single panel based on the duct side dimensions Listed on
table:

Considering the off-cuts of the grooves: 20+40+40+40+20 = 160mm subtracted from the panel width of 1200

mm = 1040 mm The cuts are made in the lengthwise direction and the duct is fabricated as shown below:

w h w h
' i =1
' 1200 mm '
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Method 2

This method is for larger ducts and constructed using more than one panel that are joined together to Form
the duct. The dimensions of the duct determines if the joining pieces are of equal or unequal size as shown
in method 3 and 4. This method is used, when the sum of three sides is less than or equal to 1,080 as
shown on the table and cannot be constructed using only one panel as in method 1.The grooves are again

cut in the lengthwise direction.

Method 3
If the duct is larger than method 2a and the sum of two sides is less or equal to 1120 mm as shown on the

table, method 2b is used. The grooves are again cut in the lengthwise direction.

1200 mm

Method 4
If the duct is yet larger than method 3, the dimensions would be limited to the width of the panel: 12200mm
minus the 45° cuts on each side. 1200mm-40mm=1160mm. The cuts are again made in the lengthwise

direction and the duct length is limited by the length of the panel: 4000mm.
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ELBOWS AND SPECIAL FITTINGS

Among the many fittings in a duct system, elbows are perhaps the most common.

Below are a few types Of elbows

-t
E —
f ’ .
2

Radiused Elbow Square Elbow

Radiuses Elbow Square Elbow
A Radiuses Elbow is one in which the air flows smoothly along the radiuses path with

minimal noise or drag. In a Square Elbow the air is abruptly deviated which causes more drag and noise, this

is the reason why in this type of elbow the use of turning vanes is required.

Elbow Construction
Construction of an elbow begins with cutting of four separate pieces from a PIR panel based on the inlet and
outlet dimensions, neck lengths and radius requirements. The minimum length of any neck and internal

radius shall be 200mm. The distance between the creases on the inner and outlet strips shall not be less




than 50mm. All the cuts are made using the appropriate cuter (45°, 90° etc..) The four pieces are the inner,
outer and sides pieces as shown below:
Elbow Components
All measurements should be made on the internal side of the duct. When measuring the inlet and outlet strips,
an nominal amount should be added to compensate for the bending creases that will be made on the strips
later. Use a bending machine to crease the inlet/outlet strips. Note that the bending creases on the inner strip

are made on the external surface and on the internal surface for the outer strip.

W

Elbow Components

1. After having followed the fabrication procedure including the gluing process, lay the outer strip onto
the table and starting at the end of the neck of each side strip properly align and join both pieces to the outer
strip. Continue along The outer radius until all three pieces are glued together.

2. The inner strip is glued onto the inner side of the elbow using the same alignment procedure as
previously.

Turning Vanes

When there is lack of space and/or the design specifies it, the use of square elbows is

employed. In this case, all square elbows shall have “turning vanes “installed inside
them. The turning vanes are aerodynamically designed to assist the airflow and limit the

amount of noise and drag. Normally the turning vanes are fastened to an aluminum strip mounted externally to

the elbow.
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Square Elbow and Turning Vanes
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REDUCERS
Reducers may have a taper on one side of the duct only, this is classified as an “eccentric”

reducer, while one with tapers on both sides is classified as “concentric”.

Concentric Reducer

Eccentric Reducer

Reducer Construction
Construction of a reducer begins with cutting of four separate pieces from a PIR panel based on the inlet and
outlet dimensions, and a minimum neck length of 200mm before and after the taper. The taper angle shall

not exceed 20°. The four pieces are the two sides, the bottom side and the cover as shown:
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Components of a Reducer

Reducer assembling

The assembly begins with the connecting the side pieces to the bottom piece followed by the creased cover.

The cover shall have a minimum of 3 creases per bend made with a bending machine.

Pages 22
Offsets

Offsets are often used to deviate around an obstacle or connect to a differently aligned duct. Various angles
can be used for cutting of the V grooves and other cuts. Again like elbows and reducers, offsets are
constructed beginning with the cutting of four separate pieces from a PIR panel based on the inlet and outlet
dimensions .Neck size is the same as in a reducer: minimum of 200mm and the angle no greater than 30

degrees. The four pieces are then glued together, taped and sealed .Static take-off branches are typically

made in Straight Branch, Angle Branch and Boot Branch.




Application of Offsets

Straight Branch Angle Branch Boot Branch
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TAKE-OFFS

Static take-offs attachment to main duct

Dynamic Branch and Tee

Dynamic Branches Dynamic branches are used to direct the air stream velocity pressure to the branches. The
general norms apply to dynamic branches: the neck length must be at least 200mm, the internal radius is

minimum 200mm, and creases on curved strips must be at least 50mm apart.

Pages 30



Construction of Dynamic Branch and Tee

pay €y “y

The same procedure and steps used for fabrication of elbows and reducers is used for dynamic branches,
though they are perhaps the most complex pieces to construct. Assembly of two-way dynamic branch begins
with the left and right sides attached to
the base piece, followed by the assembly of the taper strip, outer strip and finally the
inner strip .The sequence for assembling the two-way tee begins with attaching the both creased inner strips
to one of the side tees, followed by the attachment of the other side piece to the two inner strips. Then
attach both outer creased strips to both of the sides to complete the tee.
Connection to aluminum spiral fittings
A circular hole equal to the diameter of the fitting is made on the duct using the round
hole cutter tool, or by first scribing the perimeter circle around the fitting and then
cutting the hole with a standard utility knife. The fitting then is inserted in the hole and

the tabs then bent back against the inner surface of the panel. Silicon shall be applied
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around the groove between the fitting and supply duct’'s outer surface. Pieces that

make up a dynamic branch Installation of spiral fitting

Installation of spiral fitting

DUCT REINFORCEMENT
Duct reinforcement is required against deformation due to negative and positive pressure or both. Careful
observation of the reinforcement details in this section and proper application is a must. Duct Reinforcement

application whether reinforcement is required or not is determined by two Parameters:
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Chart of Duct Reinforcement

1000 —

900 — Bt

800 —

700 —

QGOO—

® 500 —

=3

@ 400 —

e

o 300 —

200 —

100 —
Crrrrrrreer et
o o O o o O O o O O o O O
NEIBBREREEK3BEREEE
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Duct size, and Total System Pressure (A/C system
static pressure).
Duct Side Measurement (mm)

Pressure (Pa)
Installation of Duct Reinforcement

Duct reinforcement is required against deformation due to negative and positive pressure or both. Careful
observation of the reinforcement details in this section and proper application is a must. Duct Reinforcement

application whether reinforcement is required or not is determined by two Parameters:

®-

Duct Reinforcement

Duct Reinforcement Joints as required
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In case of multiple reinforcement bars as shown above, the distance between bars is 50% of the step Distance
as indicated on the reinforcement chart. When an horizontal bar is also required, the bars shall be tied
together at the point of intersection with cable ties.

Aluminum Flanges
IM suggests two different types of flanging systems for joining duct segments together.

e Invisible Flange

Determination of the type used is based on the application. The one generally used is the
invisible flange, where the “H" shaped bayonet in PVC joining the two segments togeth-

er is hidden (invisible) inside the two aluminum profiles. Two of the main features of the
invisible flange is the easy installation in limited access areas and when the duct is
in-view and aesthetics are a prime consideration. It provides a tight joint without the use of adhesive or

gasket. The Teeth Connector is a very economical alternative only in small

and low pressure ductwork applications. Small is defined as maximum size of any duct
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side to 500mm and maximum pressure of 500 Pascal. It is an aluminum plate with prone points (teeth) in each
end.

Teeth Connector Flange

Aluminum tape is applied to the ends of the two duct segments followed by a continuous bead of Silicone
around the end of only one segment. Then, the two duct segments are joined together and a Tooth Connector
for duct sides up to 300mm is pressed in the middle of all four sides of the duct and centered over the seams.
For ducts between 300 and 500mm, two Teeth Connectors evenly spaced are applied. Aluminum tape is then

wrapped around the joint of the two ducts which consequently covers the Teeth Connectors and the seams.

DUCT SUPPORT AND HANGERS

Duct made of im PIR panels is a very light weight system, and therefore the support and hanging system does
not have to be as strong as a sheet metal system. Attachment of the ductwork to the building frame may be
made of beam clamps, spring clips, wall clamps and screw anchors. Installation of duct support
and hangers

The most common types of duct support system are steel channel combined with a threaded bar or hanger
strap. The duct support bars shall be at least 50mm in width and 22 gauge minimum thickness.

DUCT SUPPORT AND HANGERS

Hangers and Support
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Standard
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State Thermal Transmission Properties by Means of
the Heat Flow Meter Apparatus

ASTM E 84-14 Standard Test Method for Surface
Burning Characteristics of Building Materials

ASTM E 96 / E96M-13 Standard Test Methods for
Water Vapor Transmission of Materials

NFPA 90A 2015 Edition Standard for theInstallation
of Air-Conditioning and Ventilating Systems

NFPA 90B 2015 Edition Standard for the Installation
of Warm Air Heating and Air-Conditioning Systems

SMACNA HVAC Air Duct Leakage Test Manual,
2nd Edition, 2012

SMACNA HVAC Duct Construction Standards,
Metal and Flexible, 3rd Edition, 2005

SMACNA Fire, Smoke And RadiationDamper
Installation Guide For HVAC Systems, 5th
Edition, 2002

SMACNA Seismic Restraint Manual Guidelines
For Mechanical Systems, 3rd Edition, 2008

UL 181 (Ed. 11) Standards for Factory-Made Air
Ducts and Air Connectors

UL 181A(Ed. 4) Standard for Closure Systems for
Use with Rigid Air Ducts

UL 723 (Ed. 10) Standard Test Method for Surface
Burning Characteristics of Building Materials
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CHAPTER 1

MODEL PROJECT SPECIFICATIONS

14 DUCT CONSTRUCTION

IM pir and Phenolic duct shall conform to the
SMACNA Phenolic Duct Construction Standards, 1st
Edition, 2015 (herein referred to as the PDCS).

Im pir and Phenolic duct shall be a Class 1 Air Duct
Listed and Labeled in accordance with saso and
Underwriters Laboratories UL) and have an available
Certificate of Compliance to UL 181 Standard for
Safety for

The thermal conductivity and R-value of Phenolic Duct
panels shall be tested in accordance with ASTM C518

The fabricator shall submit for the approval of owner’s
representative or the approval of local mechanical
code official the following:

A. The title of the standard the fabricator
chooses to comply with;

B. A list of any deviations from the selected
standard and the reason(s) therefore;

C. The name and product rating of manufacturer
of the phenolic panels;

D. The type of closures systems selected along
with confirmation that they are acceptable to
the phenolic panel manufacturer and are UL
listed;

E. A schedule of duct pressure classifications
and the air handling systems for which they

are selected;

F. The type and spacing interval of supports
selected;

2. GALVANIZED STEEL SHEET

For hangers, supports and accessories, zinc coating
weight for all galvanized steel sheet shall be G60
(Z180) or for exterior applications, G90 (£275).

3. DUCT DIMENSIONS

Duct dimensions shown in the contract drawings are
for airflow area, which are interior dimensions.

4, DUCT PRESSURE CLASS

Duct pressure classes are to be identified on the con-
tract drawings.

*Schedule the pressure classes here by fan system
number, or portion thereof, if they are not shown on
the drawings.

5. DUCT SEAL CLASS

Duects constructed in accordance with the PDCS shall
be compliant with Seal Class A as defined in
SMACNA HVAC Duct Construction Standards, Metal
and Flexible (hereinafter referred to as the “HVAC
DCS™).

6. DUCT LEAKAGE CLASS

Phenolic duct may follow SMACNA Leakage Class
3. For duct leakage testing purposes, the duct interior
dimensions shall be used for duct surface area
calculations. Reference sections 2.2 and 2.3 in the
PDCS.

*Consult the ANSI/SMACNA HVAC Air Duct Leakage
Test Manual.

*For duct leakage lesting, the test pressure shall not
exceed the duct construction pressure class. The
designer must specify duct system pressure relief pro-
cedures and precautions to protect and prevent duct
systems fiom over pressurization.

174 FLEXIBLE DUCT AND
CONNECTOR

Flexible duct and connector shall be in conformance
with the HYAC DCS. Where the specifications for
connecting and supporting these in the PDCS are more
stringent or restrictive, they shall supersede.

1.8 VIBRATION ISOLATION
CONNECTORS

Flexible isolation connectors shall not exceed 10 in. in
length in direction of airflow and shall be made of
flame-retardant fabric having a flame spread rating not
over 25 and a smoke developed rating not over 50.
Flexible isolation connectors to be tested in accor-
dance with Underwriters Laboratories (UL) Standard
181 and must be installed in accordance with the con-
ditions of their UL listing.

*Consult the applicable codes, The UL Fire
Resistance Directory, references in the HVAC DCS,
the Air Diffusion Council’'s Flexible Air Duct
Performance and Installation Standards and identify
the products and performance characteristics
desired.
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9. PROPRIETARY PRODUCTS

Description of products from a proprietary or single
source manufacturer shall be submitted for approval
along with substantiation of fitness for the service con-
ditions that are proposed but not already identified in
the project specifications.

10, PENETRATIONS
All wall penetrations that require special-purpose

dampers (fire, smoke, etc.) shall be shown in the con-
tract drawings.

*Consult the SMACNA Fire, Smoke, and Radiation
Damper Guide and local codes for obligations to show
the location of each barrier penetration protection
device on contract drawing. Designer must show all
air volume conirol devices on the contract drawings
when they are not specified to be integral with HVAC
units or air terminal units. Also specify the size and
location of all access doors and access panels to be
used in ductwork.

*NOTES FOR THE SPECIFIER




CHAPTER 2

DUCT PERFORMANCE
CHARACTERISTICS
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CHAPTER 2

DUCT PERFORMANCE CHARACTERISTICS

24

PHENOLIC DUCT PERFORNMANCE
CHARACTERISTICS

A. Maximum static pressure in duct. 4” w.g,
(1000 Pa), positive; 3” w.g. (750 Pa) negative.

B. Maximum air velocity in duct. 5,000 {t./
min (25.4 m/sec)

C. Maximum allowable stress in steel mem-
bers used for reinforcement or support.
22,000 Ib./in.2 (152 MPa) with 30,000 1b./in.?
(207 MPa) yield strength minimum.

D. Vapor transmission. The vapor retarder of
the phenolic panel shall have a maximum per-
meance of 0.05 perm [2.87 ng/(Pa * s » m?)] in
accordance to ASTM E 96 or shall be an alu-
minum foil having a minimum thickness of
2 mils (0.051 mm).

E. Temperature. —15°F (-26°C) minimum
inside duct. 185°F (85°C) maximum inside
the duct, continuous operation.

F. Corrosiveness. Non-corrosiveness in contact
with galvanized steel, aluminum or stainless
steel.

G. Closure. Closure systems shall conform to
Underwriters Laboratories Standard UL
181A installed in accordance with the manu-
facturer’s Class 1 Air Duct listing.

H. Safety Standards. NFPA Standard 90A,90B
and UL 181.

I. Phenolic Panels. The thermal conductivity
and R-value of Phenolic panels shall be tested
in accordance with ASTM C 518

J. Reinforcement testing. Test programs have
demonstrated that phenolic duct systems,
including fittings such as offsets, tees,
elbows, branches, transitions, and accessory
items are capable of maintaining their struc-
tural integrity at 1.5 times systems design
pressurization. While this testing demon-
strates the reliability of properly constructed
systems, it does not imply that systems
should be operated at pressures above their
reinforcement rating.

K. Restrictions. Phenolic duct systems shall not
be used in the following applications:

1. Kitchen/grease exhaust, fume exhaust,
smoke exhaust or to convey solids or
corrosive gases.

2. Installation in concrete or buried below
grade.

3. Outdoors without mechanical or weather
protection.

4. Ascasings or housings of built-up equip-
ment.

5. Immediately adjacent to high tempera-
ture electric heating coils without radia-
tion protection. Refer to NFPA Standard
90A,

6. Adjacent to any mechanical or electrical
sources of extreme heat.

~3

. With equipment of any type which dees
not include automatic maximum tem-
perature controls or where failure of
automatic control equipment may give
rise to extreme temperatures.

8.  With coal- or wood-fueled equipment.

9.  Where products of combustion readily
collects inside the ductwork.

10. Where normal operating pressure or
occasional over pressure would exceed
the phenolic duct rating.

11. As penetrations in construction where
fire dampers are required.

12. Where moisture would collect in the
duct.

13. Where condensation would occur on the
duct exterior. g

a} Exception: Ductwork is not prohib-
ited in indoor locations where con-
densation can occur provided all
duct system components exposed to
the condition are of non-corrosive
construction. Where corrosion is a
problem for electro-galvanized or
hot-dipped  galvanized materials,
materials of aluminum or stainless
steel construction shalt be utilized.




Such components include but are
not limited to: fasteners, transverse
joint flanges, reinforcement compo-
nents, tie rod external components,
accessories, miscellancous hard-
ware, etc.

L. Mounting of accessories. When mounting

equipment, dampers, damper operators, con-
trol motors, etc., the duct system must be
adequately reinforced and supported to
accommodate the additional weight of the
material and equipment without damage to
the duct material. Particularly important is
the mounting of both dampers and their
operators on the same sleeve or mounting
plate.

M. Beam Strength of Duct Section. A duct sec-

tion between adjacent hangers must be able
to carry its own weight and to resist external
loads for which it is constructed. The pheno-
lic panels, joints and support systems listed in
the PDCS construction tables are not quali-
fied for supplemental loads. Specifically, the
joints and phenolic panels listed in the cur-
rent construction tables are not designed to
support the weight of a person.

N. Class 1 Air Duct Rating. When ducts must

conform to NFPA Standard 90A and model
codes, phenolic ducts are required to conform
to the following requirements:

1. They shall be constructed of Class | duct
materials as tested in accordance with
Underwriters® Laboratories Standard for
Factory Made Air Ducts and Air Duct
Connectors, UL 181.

2. Such ducts shall be installed in accor-
dance with conditions of their listing.

3. They shall not be used in air duct sys-
tems which operate continuously with an
air temperature higher than 185°F (85°C)
entering the ducts.

4. They may be directly attached to listed
heating and cooling equipment designed
to operate at temperatures not exceeding
185°F (85°C.). Under UL Standard 181
Class 1 air duct materials have flame
spread rating not exceeding 25 without
evidence of continued progressive com-

bustion and a smoke developed rating
not exceeding 50. Furthermore, the fol-
lowing portions of UL 181 are applicable
to rigid phenolic ducts in new material
conditions:
a. Surface burning characteristics
b.  Flame penetration
¢. Burning
d. Mold growth and humidity
e. Temperature
f.  Puncture
g. Static load
h. Tmpact
i.  Erosion
j. Pressure collapse
k. Lecakage
O. Pressure sensitive tapes. Pressure sensitive
tapes that pass UL Standard 181A tests are
imprinted with the manufacturer’s name (or

symbol), date of manufacture, product code
and the wording “UL Listed 181A-P”.

P. Sealer and Adhesive. Phenolic panel manu-
facturer approved sealant/caulk (hereinafter
referred to as “sealer™) and adhesive shall be
suitable for phenolic duct construction.

2.2 DUCT SEALING

Ducts constructed in accordance with the PDCS shall
be compliant with Seal Class A as defined in the
HVAC DCS.

*¥For phenolic duct construction, five pressiire
classes exist [/ in. (125 Pa), [ in. (250 Paj, 2 in. (500
Pa), 3in. (750 Pa), 4 in. (1000 Pa)]. If the designer
does not designate pressure class for duct construc-
tion on the contract drawings, the basis of compliance
with the SMACNA Phenolic Duct Construction
Standards is as follows: 2 in. wg (500 Pa) for all ducts
between the supply fan and variable volume control
boxes and [ in. wg (250 Pa) for all other ducts of any
application.
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*Some sealers can adversely affect the release function 2.5 COMMENTARY
of breakaway connections to fire dampers; consult the

damper manufacturer for installation restrictions. e Vertical ducts serving more than two adjacent
stories in height shall be adequately supported
2.3 LEAKAGE TESTS consistent with good engineering practices.

See HVAC DCS for means and methods.
Refer to ANSI/SMACNA HVAC Air Duct Leakage

Test Manual for leakage test procedures. o SMACNA recognizes that research continues
and that future advances will lead to phenolic

*For duct leakage testing, the designer must specify panels which are thicker and have higher

duct system pressure relief procedures and precau- thermal resistance than contained in the

tions to protect and prevent duct systems from over PDCS.

pressurization.

*NOTES FOR THE SPECIFIER
24 OTHER PERFORMANCE
CHARACTERISTICS

Consult design handbooks and phenolic panel manu-
facturers for friction loss coefficients and thermal and
acoustical performance.
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CHAPTER 3 SPECIFICATIONS AND CLOSURE
3.1 GENERAL SPECIFICATION under screw heads or rivet heads wherever
REQUIREMENTS the head does not rest on channel, sleeve or

A. All ducts required to meet Class 1 Air Duct
rating shall comply with Underwriters
Laboratories (UL) Standard 181. All closure
systems shall meet UL 181 or UL 181A-P,
Aluminum  pressure  sensitive  tapes
(hereinafter referred to as “tape”), shall be
imprinted with the coding 181 A-P, the manu-
facturer’s name and a date code. Sealer and
adhesive shall be suitable for phenolic duct
construction and be compliant with the listed
phenolic duct listings by Underwriters
Laboratories.

B. All phenolic duct shall be constructed so that
the duct wall deflection does not exceed 1
percent of the span when pressurized at or
below the rated pressure classification.

C. Construction detail(s) not otherwise required
conforming to a condition of listing or a
superimposed requirement in these standards
shall conform to the recommendations of the
phenolic panel manufacturer.

D. Sheet metal items shall be fabricated as spec-
ified in the HVAC DCS except as necessarily
altered for incorporation in phenolic duct.
Metal items shall be installed in a manner
that does not cut or damage the phenolic
panel surface. Metal sleeves and collars of
undesignated thickness shall be of duct wall
gage prescribed in the HVAC DCS.

E. All fastenings not otherwise identified shall
be:

1. Screws to be corrosion resistant mini-
mum #10 sheet metal screws.

2. Washers to be corrosion resistant rein-
forced and 3.5 in. (90 mm) minimum
diameter and .04 in. (I mm) minimum
thickness (herein referred to as “rein-
forced washers™).

3. Rivets to be corrosion resistant blind riv-
ets with aluminum body. Minimum
diameter 5/32 in. (4 mm).

F. All screws and rivets penetrating phenolic
panel shall be no more than 0.5 in. (13 mm)
longer than panel thickness. Washers shallbe
3.5 in. (90mm) diameter minimum and .04
in, (Imm) thickness minimum and be used

other metal bearings and shall be used as
retainers on duct interiors wherever metal
sleeves, equipment flanges, vane rails, or
other suitable retainers are not present.

G. All fastenings, reinforcements and attach-
ments shall be non-corrosive.

H. All horizontal branches and run-outs to air
terminals shall be supported independent of
the main duct.

I. Main duct to branch duct extractor installa-
tions, if required by the designer’s contract
drawings, shall not be installed without metal
sleeves on the duct interior.

J. Metal dovetail tabs shall be bent tightly onto
duct interior surface and shall not be less
than 0.75 in. (19 mm) length on duct interi-
ors. Exposed phenolic insulation foam
remaining after bending the metal dovetail
tabs onto the phenolic duct interior surface to
be covered with tape or sealed. Reference

Figure 4-17.

K. Rectangular non-flanged connection fittings
to mains and submains require sealer applied
around the exterior perimeter of the joint.
Reference Figure 4-15.

L. Provision shall be made for locking dampers
in position after flow adjustment.

M. Damper fabrication and installation to be in
conformance with AHVAC DCS except as
altered for incorporation in phenolic duct as
noted in the PDCS. Reference Figures 7-1,
7-3-17-6.

N. Except for transfer ducts, all 90° square
throats and square heel elbows with a duct
dimension more than 8 in. (200 mm) shall be
vaned. Reference Figure 4-20.

O. Splitter vane fabrication and installation shall
conform to the requirements of the project
plans and specifications. Reference Figures
4-4 —4-6, 4-8 and 4-10.

P. The fabrication of various fittings requires that
creases be provided. To protect the phenolic
panels from damage, crease angle limits are as
follows: 7/8 in. (22 mm) panels are limited to
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45 degree angle creases; 1 3/16 in. (30 mm)
panels are limited to 30 degrees angles creases.

Q. Metal turning vane and track assemblies shall
be fabricated in accordance with PDCS.
Metal turning vane and track assembly to be
non-corrosive, For ducts with a greatest duct
dimension to 24 in. (610 mm) or less and a duct
pressure class of 2 in. w.g. (500 Pa) or less,
turning vane tracks are permitted to be affixed
to the duct interior with sealer. For ducts with a
greatest duct dimension over 24 in. (610 mm)
or a pressure class over 2 in. w.g (500 Pa), vane
runners require additional mechanical fasten-
ing. Reference ligure 4-20.

R. Metal access doors shall conform to the
PDCS construction detail(s). Phenolic duct
opening perimeter is required to be filted
with a phenolic duct flange to accept the
access door or access door frame. Access
doors and matching frames require the appli-
cation of sealer as indicated in the PDCS.
Reference Figure 7-2.

S. Access doors shall be located at least 4 in.
(100 mm) from the end of duct joints and
connections.

T. Ducts shall be made as indicated in the PDCS.
They shall be secured and reinforced as
specified.

U. All tape shall be 3 in. (76 mm) minimum
width.

1. Exception: At four bolt flanges, 2 in. (51
mm) wide tape is permitted. The purpose
is to protect the phenolic panel while
affixing the four bolt flange. Reference

Figure 3-9.

V. All tape shall be applied in accordance with
the recommendations of the tape manufac-
turer including but not limited to compliance
to tape manufacturer’s recommended appli-
cation temperature range.

W. Sealer shall be suitable for phenolic duct con-
struction and be compliant with the phenolic
duct listings by Underwriters Laboratories
(UL) Standard 723. Sealer application shall
be in compliance to the sealer manufacturer’s
recommended application temperature range.

X. When the application of sealer is required by
the PDCS, the sealer bead shall be minimum
5/32 in, (4 min).

Y. Adhesive shall be suitable for phenolic duct
construction and be compliant with  the
phenolic duct listings by Underwriters
Laboratory. Adhesive application shall be in
compliance to the adhesive manufacturer rec-
ommended application temperature range.

Z. Gaskets shall be suitable for phenolic duct
construction,

1. For the “A”, “B”, “C” and “D” type
flanges, gasket shall be compressible
polyurethane foam, minimum thickness
5/8” (15 mm) x 5/8” (15 mm) wide.

2. For the 4-bolt flange and at other gasket
applications not indicated in 3.1.Z.1,
gasket shall be compressible polyure-
thane foam, minimum thickness 5/8” (15
mm) x 5/8” (15 mm) wide or durable
materials such as soft elastomer butyl or
extruded forms suitable for flanged
joints/connections.

AA, Tape utilized at longitudinal seams shall be
adhered to at least an approximate 1.5 in.
(38 mm) wide strip of each contact surface
being closed. Tapes at other closures shall
be as indicated in the PDCS. The application
of UL tape over phenolic duct cleated panel
fasteners (herein referred to as “panel fas-
teners” and “panel fasteners type 2”) shall
not result in the panel fasteners puncturing
the tape.

BB. Panel fasteners spacing shall be in confor-
mance with the PDCS.

CC. The depth and thickness of grooving shall
be appropriate for the specific phenolic
panel thickness of 7/8 in. (22 mm) or 1 3/16
in. (30 mm)

DD. At shoe branch type connections, the cut
opening at the main or submain requires the
exposed phenolic insulation foam to be cov-
ered with tape. The shoe tap requires instal-
fation with mechanical fasteners with gas-
ket/sealer in accordance with the PDCS.
Reference Figure 4-16.




EE. Rectangular phenolic duct branch connec-

tions to mains or submains are permitted to
be non-flanged provided the duct greatest
dimensions does not exceed 24 in. (600 mm)
and the duct pressure class does not exceed 2
n, w.g. (500 Pa). Reference Figured-15,

FF. Rectangular phenolic duct branch connec-

GG.

HH.

tions to mains or submains are required to be
flanged if the branch duct greatest dimen-
sion is greater than 24 in. (600 mm) or the
duct pressure class is greater than 2 in. w.g.
(500 Pa). Reference Figure 4-14.

All rectangular phenolic duct branches that
connect to mains or submains that utilize a
flanged connection shall be fitted with a “B”
Flange. Openings in mains and submains
shall be fitted with a “D” Flange. The con-
nection between the branch “B” Flange and
the main/submain “D” Flange shall include
a gasket and be mechanically fastened with
screws or rivets in accordance with details
in the PDCS. Reference Figure 4-14.

All rectangular phenolic duct branches that
connect to a main or submain that do not uti-
lize a flanged connection shall be fabricated
and installed in accordance with the PDCS.

Reference Figure 4-15.

Branch take-off 45 degree cut connection
option to include adhesive applied inside the
joint and sealer at the exterior perimeter of
the joint. Inside the duct, tape is required to
cover the inside corner of the joint.

Branch take-off 90 degree cut connection
option requires the exposed phenolic insula-
tion foam at the cut opening at the main or
submain to be covered with tape. The branch
fitting end that connects to the main or sub-
main shall also be covered with tape.
Phenolic duct fastener(s) shall be provided
at the duct joint exterior with fastener spac-
ing in accordance with the PDCS. Sealer
applied to the exterior perimeter of the joint.

II. All straight duct sections and all direction

AT

change and size change fittings in positive
and negative pressure systems shall be rein-
forced as required herein by the PDCS.
Reference Chapter 5.

For phenolic ducts with a dimension up to
44 in. (1100 mm), duct length segments are

permitted to be 154 % in (3930 mm) in
length. For phenolic ducts with a dimension
of more than 44 in (1100 mm) to 80 in.
(2000 mm), duct length segments are lim-
ited to 47 % in (1200 mm) in length. For
duct(s) with a dimension over 80 in. (2000
mm), consult with the phenolic panel manu-
facturer.

KK. Installation of phenolic duct mounted air
inlets/outlets shall be in conformance with
the PDCS. Reference Figure 7-8.

LL. Phenolic duct connections to fans, HVAC
equipment and other equipment shall be in
conformance with the PDCS. Reference
Figures 7-1, 7-7, 7-9 and 7-10.

MM. Tllustrations of tie rod end fastenings on iso-
metric drawings are not intended to restrict
alternatives to the style shown unless the
associated text limits the style.

NN. End Cap Reinforcement — Profile reinforce-
ment may be required to withstand the pres-
sure and limit the end cap deflection. Refer
to the schedule of duct reinforcement for
duct size and pressure requirements. When
end cap reinforcement is required, mechani-
cally fix end cap with reinforcing channel
and fasteners in conformance with PDCS.
Reference Figures 4-18 and 4-19 and Tables
4-1 and 4-2.

0O. Tierod installations shall be in conformance
with the PDCS. Reference Chapter 5.

PP. Flexible ducts and flexible connectors shall
be of the type and ratings set forth by the
designer. Where the manufacturer or a test-
ing and listing authority does not prescribe
otherwise they shall be connected by the
PDCS and supported as required by the
HVAC DCS.

QQ. Installed ducts must be free of visible dam-
age, debris, moisture, sag, and significant
misalignment

RR. The omission of reinforcement and complete
closure details in drawings herein that are
illustrating particular features shall not be
used as grounds for omitting requirements
that are elsewhere and otherwise specified.
Some fittings may require reinforcement
even though schedules for straight ducts of
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the same space may show reinforcement is
not required.

SS. The omission of referenced figures herein
that are illustrating particular features shall
not be used as grounds for omitting require-
ments that are elsewhere and otherwise

specified.
3.2 CLOSURES
1. GENERAL

Closures systems are a vital element in the proper
assembly of phenolic duct systems, providing both the
structural connection and sealing of seams and joints.
Only those closure systems that comply with UL 181A
are suitable for use with rigid phenolic duct systems.
Listed closures include:

A. Pressure sensitive aluminum foil tapes.
B. Sealer

C. Adhesive

D. Panel fasteners

E. Phenolic duct flanges

F. Four bolt flanges

Model codes and project specifications require that
nonmetallic duct construction, which includes phenolic
ducts, conform to UL 181, Class 1 requirements. Under
UL 181A listing procedures, an individual closure sys-
tem may be qualified for use on all manufacturer’s phe-
nolic panels which meet the UL 181 requirement. UL
181A tapes are imprinted for identification.

2, JOINT AND SEAM PREPARATION

Longitudinal seams and longitudinal corners are pre-
pared as described herein and in Figures 3-1 and 3-2.
Transverse joints between two duct sections are pre-
pared as described herein and in Figures 3-3 through

3. SEAMS AND JOINTS CLOSURE

A. Longitudinal Seams and Longitudinal
Corners:

For the purposes of the PDCS, a longitudinal
seam is defined as joining of two unattached
longitudinally (in the direction of airflow)

oriented mitered edges of phenolic panel
material occurring between two joints. A lon-
gitudinal corner is defined as joining by fold-
ing of two attached (via phenolic panel exte-
rior facing) longitudinally (in the direction of
airflow) oriented mitered edges of phenolic
panel naterial occurring between two joints.

Adhesive/tape or panel fasteners/tape is
required at all longitudinal seams. Adhesive
or panel fasteners/tape is required at longitu-
dinal corners as specified in the PDCS. Tape
is always applied over panel fasteners.

The application of adhesive/tape or panel fas-
teners/tape is to be in conformance with the
PDCS including but not limited to as indi-
cated in Figures 3-1. 3-2 and 4-7.

Regardless of the type of construction of lon-
gitudinal seams and longitudinal corpers, a
continuous unbroken bead of sealer is always
placed in all four interior corners extending
the full length of duct.

B. Transverse Joints, Non-Flanged:

Both ends of the duct must be flat and per-
fectly squared. Tape is applied on both ends
of the duct segments. Apply a continuous
bead of sealer to one end of one segment. The
two duct segments arc joined together, Air
stream facings are to be carefully aligned to
ensure specified internal duct dimensions are
achieved. Panel fasteners are placed on all
four corners and on all four sides of the duct
at the connection. Apply tape around the con-
nection of the two duct segments. Refer to
Figure 3-3 for details.

C. Transverse Joints, “A” Flange

For 1 3/16 in. (30 mm) panel, tape is applied
to the corners at ends of both duct segments
to seal the exposed insulation. Tape is not
required at the corners at the ends of the 7/8
in. (22 mm) panel.

Flange sections are cut to fit and applied to
the duct end with light pressure until the total
flange assembly is formed. Only when one
piece is properly engaged and correctly posi-
tioned, it should be firmly positioned into the
final locking grip using a rubber mallet.
Sealer is applied to the flange sections as
indicated. Refer to Figures 3-4 — 3-7,




At the end of one segment of duct, apply a
continuous gasket to effectively seal the
flange and the corners. Position the two duct
seginents together. Use “A” flange drive
cleats to connect the duct segiments

D. Transverse Joints, Optional “B/C” Fiange:

For 1 3/16 in. (30 mm) panel, tape is applied
to the corners at ends of both duct segments
to scal the exposed insulation. Tape is not
required at the corners at the ends of the 7/8
in. (22 mm) panel.

Flange sections are cut to fit and applied to the
duct end with light pressure until the total
flange assembly is formed. Only when one
piece is properly engaged and correctly posi-
tioned, it should be firmly positioned into the
final locking grip using a rubber mallet. Sealer
is applied to the flange sections as indicated.
Refer to [Nigures 3-4 — 3-6 and 3-8.

At the end of one segment of duct, apply a
continuous gasket to effectively seal the
flange and the corners. Position the two duct
segments together. Use rivets or screws fas-
ten the duct segments.

E. Transverse Joints, 4 Bolt Flange:

Prior to insertion of the 4-Bolt Flange, the
ends of the duct section are required to be
sealed with UL listed aluminum tape and then
gently tapered with a phenolic panel rigid
Spatula. The four picces of 4-Bolt Flange are
cut to the internal dimension of the corre-
sponding side of the duct less % in. (19mm).
The 4-Bolt Flange uses minimum 20 gage (1
mm) pressed steel corners. First, the four
picces of flange and corners are assembled
together to form a frame, then a bead of sealer
is applied inside the flange, on both internal
edges of the flange. Finally, the whole frame
is fitted onto the edge of the duct.

After the flange has been fully attached,
apply a continuous gasket to effectively seal

the flange and the corners. Note that it is only
applied on one of the two duct sections being
joined together. Four bolts are used to join
the two duct sections together. Additional
metal clips are required on the flange at 3 in.
(75 mm) from the corners, further metal clips
are required along the flange so that the joint
is kept closed without gaps — maximum 12
in. (300mm) centers required. Reference

Figure 3-9,

F. Flanged Transverse Joints (“A” Flange,
Optional “B/C” Flange, 4 Bolt Flange):

* The designer shall consider the possibility and con-
sequences of condensation occurring on mechanical
flanges and shall specify control measures.

4. SURFACE PREPARATION

In order to obtain satisfactory adhesion and bonding,
the surfuce on which closures will be applied must be
clean and dry. Dust, dirt, oil, grease, moisture, and
similar substances may result in adhesion and
bonding failure when present. In many cases, wiping
the application surface with an oil free, lint free rag, or
paper towel would be sufficient. However, for the
best results on contaminated surfaces, the cleaning
recommendations of the tape manufacturer should be
consulted.

5. SHELF LIFE

Tapes, scalers and adhesives often have storage
requirements and shelf life limitations. The installer
shall verify that these conditions have not been
exceeded prior to use.

NOTES:

a.  Manufacturer’s closure application instruc-
tions must be followed.

b. See mechanical reinforcement requirements at
seams and joints in the reinforcement’s
provisions.

* NOTES FOR THE SPECIFIER
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TYPICAL LONGITUDINAL SEAM

TYPICAL LONGITUDINAL

CORNER \

APPLY ADHESIVE IN
JOINTS {TYP.4).
REFERENCE NOTE 2,

CUT 90°V
GROOVES
OR 45° MITERS AT

CORNERS \

CONTINUOUS BEAD OF SEALER
APPLIED IN ALL FOUR
INTERIOR CORNERS
EXTENDING FOR FULL LENGTH
OF DUCT. BEAD SPREAD INTQ
CORNER FOR FULL ADHESION
AND RADIUS FINISH

NOTES:

1)WHEN APPLYING ADHESIVE,
WAIT UNTIL DRY TO TOUCH
BEFORE FOLDING EDGES INTO
CONTACT WITH EACH OTHER.

2) REFERENCE FIGURE 3-2 FOR
OPTIONAL PANEL FASTENER IN
LIEU OF APPLYING ADHESIVE IN
JOINTS

PHENOLIC PANEL
TYPICAL LONG|

CORNE

3" (75 mm) WIDE UL
181A-P ALUMINUM TAPE
AT ALL LONGITUDINAL SEAMS.

1 1/2" (38 mm)
TAPE COVERAGE

o——— ALUMINUM FACING

/ ON DUCT INTERIOR

AND EXTERIOR.

11/2" (38 mm) MIN. TAPE COVERAGE
TYPICAL LONGITXDINAL Sws mm) WIDE

UL 181A-P ALUMINUM
TAPE AT ALL

UDINAL

TYPICAL

LONGITUDINAL

SEAM

LONGITUDINAL
% I\SEAMS.

1 1/2" (38 mm)
TAPE COVERAGE

ALUMINUM FACING ON
DUCT INTERIOR AND
EXTERIOR.

CUT 90°V
GROOVES

OR 45° MITERS AT
CORNERS

APPLY ADHESIVE IN
JOINTS (TYP. 4).
REFERENCE

NOTE 2.

TYPICAL LONGITUDINAL CORNER
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FIGURE 3-1 CLOSURES




TYPICAL LONGITUDINAL CORNER(S). TYPICAL PANEL FASTENER
PANEL FASTENERS/TAPE TO BE LONGITUDINAL  (TYP.)

PROVIDED AS REQUIRED BY THE SEAM
PANEL FASTENER APPLICATION
AND MAXIMUM SPACING

3" (75 mm} WIDE UL
181A-P ALUMINUM TAPE
OVER PANEL FASTENERS.

TABLE THIS PAGE
s 11/2" (38 mm)

UT 90° V GROOVES ___—TAPE COVERAGE (Typ.
OR 45° MITERS AT <& ﬁ/ Bl
CORNERS

REFERENCE SPACING BELOW

et L. e
s

CONTINUOUS BEAD OF SEALER APPLIED IN
ALL FOUR INTERIOR CORNERS EXTENDING
FOR FULL LENGTH OF DUCT. BEAD SPREAD
INTO CORNER FOR FULL ADHESION AND

PHENOLIC PANEL

~

ADHESIVE NOT

REQUIRED IN RADIUS FINISH
JOINTS
CUT 90° V GROOVES 1 1/2" (38 mm)
OR 45° MITERS AT . TAPE COVERAGE
"HOLD® wpygye  CORNERS E—
9?-;5551-;: S g 60° TEETH ON \PANEL FASTENER AND
"PUSH" SIDE | 3* (76 mm) WIDE
TYPICAL UL 181A-P
LONGITUDINAL ALUMINUM TAPE AT
SEAM ALL LONGITUDINAL

(A

P b |

P

2" (50 mm) Max.

SEAMS

TYPICAL LONGITUDINAL

; CORNER(S). PANEL
PANEL FASTENER ALUMINUM FACING FASTENERS/TAPE TO BE
ON DUCT INTERIOR ~ ADHESIVENOT PROVIDED AS REQUIRED BY
REQUIRED IN JOINTS

NP ERTERIONR: THE PANEL FASTENER
APPLICATION AND
MAXIMUM SPACING TABLE
OPTION: IN LIEU OF PANEL FASTENERS/ THIS PAGE

TAPE AT LONGITUDINAL CORNERS,
ADHESIVE IN THE JOINT MAY BE UTILIZED

PANEL FASTENER APPLICATION AND MAXIMUM SPACING
PRESSURE IN. | PRESSURE Pa| DUCT DIMENSION | PANEL FASTENER APPLICATION
wg. MAXIMUM SPACING
80" (2000 mm) AND . LONGITUDINAL SEAMS
0.5-2 125-500 O oen 20°(508mm) | AND LONGITUDINAL
CORNERS
. LONGITUDINAL SEAMS
1 80" (2000 mm) AND ;
3,4 750, 1000 e el 10"(254mm) | AND LONGITUDINAL
CORNERS
" POSITIVE PRESSURE ONLY
NOTE: FOR DUCT OVER 80" (2000 mm), CONSULT WITH THE PHENOLIC PANEL MANUFACTURER.

OPTIONAL PANEL FASTENER IN LIEU OF ADHESIVE IN LONGITUDINAL JOINTS

FIGURE 3-2 CLOSURES
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FLAT AND SQUARED

DUCT ENDS 3" (75 mm) WIDE UL
181A-P ALUMINUM TAPE

/ AT BOTH DUCT ENDS.

60" (1500 mm)
MAX. DUCT s

DIMENSION

TAPE COVERAGE INSIDE
AND OUTSIDE OF DUCT:

1" (25 mm) FOR 7/8" PANEL;
ot 3/4" (19 mm) FOR 1 3/16" PANEL
lk_.-/

CONTINUOUS BEAD
OF SEALER

11/2" (38 mm)

TAPE COVERAGE
3" (75 mm)
WIDE UL 181 A-P
N ALUMINUM
2 TAPE.
N
\ N
PANEL
i FASTENER
i REQUIRED AT
‘ ; ALL CORNERS
Iu DUCT SEGMENTS
ol [/ ——CAREFULLY ALIGNED
1 TO INSURE INTERNAL
DIMENSIONS ARE
ACHIEVED
PANEL FASTENER QTY FOR NON-FLANGED JOINT
DUCT DIMENSION * PANEL MAX. PRESSURE
FASTENER [ IN.
L MM QTY w.g. Pa
4-5 100-150 0 2 500
6-11 161-300 1 2 500
12-19 | 301-500 g 2 500
20-39 | 501-1000 3 2 500
40-44 | 1001-1156 4 2 500
46-45 | 1157-1250 4 1 250
50-60 | 1251-1500 5 1 250
¥ PER SIDE: IN ADDITION TO CORNERS

FIGURE 3-3 CLOSURES -~ NON-FLANGED
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"B" FLANGE PRIOR TO INSTALLATION OF FLANGES,
THE ENDS OF THE DUCT AT THE

"C" ELANGE l CORNERS SHALL BE COVERED WITH

UL181A-P ALUMINUM TAPE TO
SEAL THE EXPOSED INSULATION

/

1 CORNERS OF THE "C" FLANGE TO BE
CONTINUOUS GASKET SEALED WITH SEALER

TO EFFECTIVELY SEAL
FLANGE AND GASKET
3D ( /
/ RIVETS OR SCREWS. FASTEN

= EXTERNAL SEGMENT OF
3" (75 mm) RIVETS/SCREWS (TYP.) "C" FLANGE TO EXTERNAL
MAXIMUM FROM SEGMENT OF "B"FLANGE
DUCT CORNER
"C" FLANGE SEGMENT
OF THE "B/C" FLANGE “B" FLANGE SEGMENT
12" (300 mm) ‘ OF THE "B/C" FLANGE
MAXIMUM SPACING = e

PHENOLIC DUCT

! i
INTERNAL FLANGE

|
|| T SEGMENT OF THE

| I e . ==y
/"’ 1, GASKET MIN. 6/8" x 5/8"
(15 mm x 15 mm)
RIVET/SCREW SPACING "C"FLANGE "8" FLANGE

INTERNAL FLANGE
SEGMENT OF THE
"C" FLANGE

NOTE: INSTALLATION TO ASSURE THAT
DUCT SEGMENTS HAVE ADEQUATE
TENSION ON THE FLANGE GASKETS.

FIGURE 3-8 CLOSURES — OPTIONAL “B/C”FLANGE
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SECURELY ATTACH METAL CLIPS ON FLANGES

3" (76 mm) FROM DUCT END AND AT 12" (300 mm)

MAXIMUM CENTERS. CLIPS TO BE 22 GA. (0.85 mm)
3" (76 mm) MINIMUM.

20 GA. (1 mm)
MIN. CORNER PIECES
WITH 3/8" (9.5 mm)
MIN. BOLT/NUT

CONTINUOUS GASKET
TO EFFECTIVELY S

FLANGE AND CORNERS
3/8" (10 mm)
SEALER MINIMUM TAPE
COVERAGE
DUCT EXTERIOR
O
PHENOLIC PANEL
DUCT INTERIOR
4 BOLT FLANGE
UL181 TAPE COVERS INSULATION.
PHENOLIC PANEL GENTLY
3/8" (10 mm) MINIMUM TAPERED WITH RIGID SPATULA.
TAPE COVERAGE NOTE: 2" (50 mm) WIDE TAPE
ACCEPTABLE AT THIS
APPLICATION

FIGURE 3-9 CLOSURES -4 BOLT FLANGE
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(22 mm) (44 mm) (44 mm) (44 mm) (22 mm)

7/8" 13/4" 13/4" 13/4" 718"
?i: i t I + o : I + H t l 1 W J.J—:
P o==—ue=\V =g e N/ N =

H+W+H+W+7" (178 mm) |

THE SUM OF 4 INTER

7/8"(22 mm) 1 3/4"(44 mm)

NAL SIDES LESS THAN 40 1/2" (1029 mm) (2H + 2W

1 3/4"(44 mm) 7/8"(22 mm)

el n WL, 2

——H+W+H+51/4" (133mm) - W1 3/4'—
THE SUM OF 3 SIDES LESS THAN (44 mm)
42" (1067 mm) (2H + W OR 2W + H)

7/8"(22 mm) 1 3/4"(44 mmy} 7/8"(22 mm)
L ' 1 H 1) I 1 W I_l_]

e ¥ U ™=

X2

P——=H+ W + 3 Y1’/2 (‘Ev)'Omm)r -
THE SUM OF 2 SIDES LESS THAN
43 34"(1111 mm) (W+ H)

+ m& + sttt N-—

EACH SIDE LESS THAN 45 1/2" (1156 mm); USE EXTRA SEALER; WHEN ASSEMBLING
THE FOUR SIDES, DUCT TO BE CHECKED FOR SQUARE AND HELD IN POSITION

NOTES:

1)CUT CORNERS TO BE 90° V GROOVES OR 45° MITERS, ASSEMBLY OF CORNERS WITH SHIPLAP JOINTS
IS NOT PERMITTED.

2)3" (76 mm) WIDE UL 181A-P ALUMINUM TAPE AT ALL LONGITUDINAL SEAMS. TAPE MUST BE
ESSENTIALLY FREE OF WRINKLES, UNIFORMLY ADHERED AND PRESSED SUFFICIENTLY TO SHOW DUCT
FACING REINFORCEMENT IMPRESSIONS IN THE TAPE.

3)1 1/2" (38 mm) TAPE COVERAGE AT EACH CONTACT SURFACE.

4)WHEN APPLYING ADHESIVE, WAIT UNTIL DRY TO TOUCH BEFORE FOLDING EDGES INTO CONTACT
WITH EACH OTHER., USE STIFF SPATULA.

5)CONTINUOUS BEAD OF SEALER APPLIED IN ALL FOUR INTERIOR CORNERS EXTENDING FOR FULL
LENGTH OF DUCT. BEAD SPREAD INTO CORNER FOR FULL ADHESION AND RADIUS FINISH.

FIGURE 3-10 CLOSURES ~ 7/8 IN. (22 MM) PANEL
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(30 mm) (60 mm) (60mm) (60 mm) (30 mm)
13/16" 23/8" 23/8" 23/8" 13/16"
.LLF B + I | 4 'rl t 2| .LI U L/ ﬂl:

f——H +W+H+W+912" (241 mm) ——88 ™
THE SUM OF 4 INTERNAL SIDES LESS THAN 37 3/4" (958 mm) (2H + 2W)

1 3/16"(30 mm) 2 3/8"(60 mm) 2 3/8"(60 mm) 1 3/16"(30 mm) H

:J t t I 1 - t l t = :l= t B 1
t——H+W+H+51/4" { ! W+2 3/8"—
THE SUM OF 3 SIDES LESS THAN (60 mm)

40 1/8" (1019 mm) (2H + W OR 2W + H)

1 3/16"(30 mm) 2 3/8"(60 mm) 1 3/16"(30 mm)
Loon W

1
T R |

X2 =

————H + W + 43/4" (121 mm) -
THE SUM OF 2 SIDES LESS THAN
42 1/2(1180 mm) (W+ H)

EACH SIDE LESS THAN 44 7/8"(1140 mm); USE EXTRA SEALER; WHEN ASSEMBLING
THE FOUR SIDES, DUCT TO BE CHECKED FOR SQUARE AND HELD IN POSITION

NOTES:

1)CUT CORNERS TO BE 90° V GROOVES OR 45° MITERS. ASSEMBLY OF CORNERS WITH SHIPLAP JOINTS
IS NOT PERMITTED.

2)3" (76 mm) WIDE UL 181A-P ALUMINUM TAPE AT ALL LONGITUDINAL SEAMS, TAPE MUST BE
ESSENTIALLY FREE OF WRINKLES, UNIFORMLY ADHERED AND PRESSED SUFFICIENTLY TO SHOW DUCT
FACING REINFORCEMENT IMPRESSIONS IN THE TAPE.

3) 1 1/2" (38 mm) TAPE COVERAGE AT EACH CONTACT SURFACE.

4)WHEN APPLYING ADHESIVE, WAIT UNTIL DRY TO TOUCH BEFORE FOLDING EDGES INTO CONTACT
WITH EACH OTHER. USE STIFF SPATULA.

5)CONTINUQUS BEAD OF SEALER APPLIED IN ALL FOUR INTERIOR CORNERS EXTENDING FOR FULL
LENGTH OF DUCT. BEAD SPREAD INTO CORNER FOR FULL ADHESION AND RADIUS FINISH.

FIGURE 3-11 CLOSURES — 1 3/16 IN. (30 MM) PANEL.
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" 154 3" '
(3931 mm)

: 154 §' -
(3931 mm)

(3931 mm)

NOTES:
1) CUTTING PARALLEL TO THE 47 1/4" (1200 mm) SIDE
2) DUCT LENGTH LIMITED TO 47 1/4" (1200 mm)

FIGURE 3-12 CLOSURES — DUCT WIDTH OR HEIGHT OVER 47 1/4 IN. (1200 MM)
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CHAPTER 4 FITTINGS AND CONNECTIONS

CONCENTRIC TRANSITION
@ MAX . 22,5 ° (D MIN. =2.5 X A)

D

ECCENTRIC TRANSITION
@ MAX. 22.5 ° (D MIN. =2.5 X A)

SPLITTERS ARE REQUIRED FOR ANGLES GREATER THAN 22.5 DEGREES

FIGURE 4-1 TRANSITIONS
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7/8" (22 mm) PANELS ARE LIMITED
TO 45 DEGREE ANGLE CREASES;
1 3/16" (30 mm) PANELS ARE LIMITED
TO 30 DEGREE ANGLE CREASES.

4" (102 mm)
MINIMUM

4"(102mm) _
MINIMU

CREASE OUTSIDE

/ N\

+~— Hz——i
|

CREASE QUTSIDE

CREASE INSIDE

CREASE INSIDE

7/8" (22 mm) FOR 7/8" PANEL,
1 3!16" (30 mm) FOR 1 3/18" PANEL

COVER

CREASE OUTSIDE

A

CREASE
LINES

CREASE INSIDE

F

*AMINIMUM =25 XB

FIGURE 4-2 CONCENTRIC REDUCER
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CREASE QUTSIDE

CREASE INSIDE

7/8" (22 mm) PANELS ARE LIMITED
TO 45 DEGREE ANGLE CREASES;
1 3/16" (30 mm) PANELS ARE LIMITED
TO 30 DEGREE ANGLE CREASES.

778" (22 mm) 7/8" (22 mm)
FOR 7/8" PANEL; FOR 7/8" PANEL;
1 3/16" (30 mm) 1 3/4" (45 mm) FOR 7/8" PANEL; 1 3/16" (30 mm)
FOR 1 3/16" PANEL 2 3/8" (60 mm) FOR 1 3/16" PANEL FOR 1 3/16" PANEL
\ / COVER
I I c H W n o 1 I
| e {1} | = | | W
CREASE OUTSIDE
4" (102 mm)
MINIMUM
*A CREASE ™
4" (102 mm)
MINIMUM
-
: CREASE INSIDE
F = | o | {
| B I w 1 B l

*A MINIMUM = 2.5 X (B-C)

FIGURE 4-3 ECCENTRIC REDUCER




NECK

q ______________ | . i
| |
| l .
7/8" (22 mm)
TER
| | SPLITTER | | FoR 7/6" PANEL;
| | 1 3/16" (30 mm)
| FOR 1 3/16" PANEL
|
| w
|
| —
|
|
| | (IR +1/3W)
LY (.. ¥
| |
I | R
|
| |
5 | | | N
g | |
=z
L i 1 |
I I | |
\ W | R | N |
7/8" (22 mm) FOR 7/8" PANEL;
1.3/16" (30 mm) FOR 1 3/16" PAMEL
SPLITTER VANES
SPLITTER | SPLITTER
LEGEND DUCT”:V LEDji DUCL"I:’A'DTH VANE(S) VANE(S)
N =NECK : REQUIRED | POSITION
ER = EXTERNAL RADIUS
IR = INTERNAL RADIUS L s 0 2
SR = SPLITTER RADIUS >20-32 > 508 - 813 1 wia
o > 32-64 > 813 - 1626 2 W/d, W2
1) MIN. BEND RADIUS: 8" (203 mm) > 64 > 1626 3 W/8, WI3, W/2
2) MIN. NECK: 4" (102 mm)

3)CRIMP RADIUS PANELS: THROAT
3"(76 mm) MIN.; HEEL 4" (102 mm) MIN.
REFERENCE FIGURE 4-6

4) SPLITTER VANE POSITION
MEASURED FROM THE FITTING
THROAT AT THE DUCT INTERIOR

1) SPLITTER VANES NOT REQUIRED IN ANGLES LESS THAN
45 DEGREES

2) OPTION - REFER TO SMACNA HVAC DUCT
CONSTRUCTION STANDARDS FOR VANE QUANTITY
SELECTION

FIGURE 4-4 ELBOW - SYMMETRIC
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ENUD UF FANELD WU |
SQUARE (90%) TO THE
PHENOLIC PANEL

MINIMUM 8" (203 mm) RADIUS.

MINIMUM CRIMP SPACING AT
THROAT EXTERIOR SURFACE
3" (75 mm) FOR 7/8" (22 mm)
PANEL,; 4" (100 mm) FOR 1 3/16"
(30 mm) PANEL

45° TAPER EDGES
TOWARD AIR
STREAM

ENDS OF PANELS CUT
SQUARE (90°) TO THE
PHENOLIC PANEL

7/8" (22 mm)

HEEL INTERIOR SURFACE PANELS ARE LIMITED
CRIMPED AS REQUIRED TO TO 45 DEGREE ANGLE
FIT RADIUS. 4" (102 mm) CREASES; 1 3/16"
MINIMUM CRIMP SPACING (30 mm) PANELS

ARE LIMITED TO 30
DEGREE ANGLE
CREASES.

CONTINUOUS BEAD OF
SEALER APPLIED AROUND
SPLITTER(S) AND IN ALL FOUR
INTERIOR CORNERS EXTENDING
FOR FULL LENGTH OF FITTING.
BEAD SPREAD INTO CORNER
FOR FULL ADHESION AND
RADIUS FINISH

SPLITTER(S) FASTEN IN PLACE
WITH ADHESIVE AND PANEL
FASTENERS THEN

SEAL

NOTES:

1)FOR SPLITTERS CONSTRUCTED OF PHENOLIC PANELS: A} PANEL FASTENERS PROVIDED ON BOTF
CHEEK SIDES OF THE SPLITTER; B) PANEL FASTENERS PROVIDED ON THE FITTING CHEEK SIDES
MAXIMUM 2" FROM SPLITTER VANE LEADING EDGE AND TRAILING EDGE AND MAXIMUM 10" SPACING
BETWEEN PANEL FASTENERS; C) MINIMUM 3 PANEL FASTENERS PER CHEEK SIDE OF SPLITTER.
2)SPLITTERS CONSTRUCTED OF SHEET METAL TO CONFORM WITH HVAC DCS EXCEPT AS ALTERED
FOR INCORPORATION IN PHENOLIC DUCT.

FIGURE 4-6 ELBOW - SYMMETRIC - ASYMMETRIC
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PANEL FASTENER (TYP.)

PANEL FASTENER

PPLICAT
A ION AND HEEL: 10" (264 mm)

SPACING AS MAXIMUM PANEL
INDICATED. REFER FASTENER SPAC
TO FIGURE 3-2 . b e

FOR ADDITIONAL

CLOSURE DETAILS 2" (51 mm) MAXIMUM

"HOLD"  "PUSH"

0° TEETH ON 60° TEETH ON
R s EE ;Lis/H SIDE

THROAT: 4" (102 mm) > =

MAXIMUM PANEL / 7’"\

FASTENER SPACING 2" (61 mm) MAXIMUM 2 (51 mm) MAX
PANEL FASTENER

RADIUS FITTING OPTIONAL PANEL FASTENER. REFERENCE TABLE 4-3

REFER TO FIGURE 3-1
FOR CLOSURE DETAILS

RADIUS FITTING ADHESIVE IN LONGITUDINAL SEAMS/CORNERS. REFERENCE TABLE 4-3

FIGURE 4-7 ELBOW CLOSURE SPACING
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NECK

__________ i i S
== = == T \
| I
| | 7/8" (22 mm)
LITTER
| ) 5 FOR 7/8" PANEL;
I | 1 3/16" (30 mm)
| ' FOR 13/16"
PANEL
‘ (W+4"(102 mm))
| W
|
' —
|
: 1/3W
|
| (113 W +4")
SR |4 (102 mm)
|
A | 55 S - pUm P Gy S _l L e
| I
5 ' (156 mm)l N
L | I
=z
|| T ey S S N e
| |
| 1 ) |
I | 1 |
| W | 4 | N |
\ (102 mm)
718" (22 mm) FOR 7/8" PANEL;
1 3/16" (30 mm) FOR 1 3/16" PANEL
SPLITTER VANES
SPLITTER SPLITTER
LEGEND DUCTWIDTH | DUCTWIDTH | “yaNg(s) VANE(S)
N =NECK IN. MM REQUIRED POSITION
ER = EXTERNAL RADIUS
IR = INTERNAL RADIUS 0-20 0-508 0 NA
SR = SPLITTER RADIUS 203 T ; i
NOTES: >32-64 >813-1626 2 W/4, W/2
1) MIN. BEND RADIUS: 8" (203 mm)
2) MIN. NECK: 4" (102 mm) > 64 > 1626 3 W8, W/3, W/2

3)CRIMP RADIUS PANELS: THROAT 3"

(76 mm) MIN.; HEEL 4" (102 mm) MIN.

REFERENCE FIGURE 4-8

4) SPLITTER VANE POSITION
MEASURED FROM THE FITTING
THROAT AT THE DUCT INTERIOR

1)SPLITTER VANES NOT REQUIRED IN ANGLES LESS THAN

45 DEGREES

2)OPTION - REFER TO SMACNA HVAC DUCT
CONSTRUCTION STANDARDS FOR VANE QUANTITY

SELECTION
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FIGURE 4-8 ELBOW 45 DEGREE THROAT - RADIUS HEEL - OPTIONAL DESIGN




15 ° MAX
=
i‘: il ANGLED OFFSET
T BMAX.16° (D24 x A)
[

MITERED OFFSET
8 MAX.30° (D 22 x A)
(B=0.27 x W)

RADIUS OFFSET
O MAX. 30 °
(8" RADIUS MINIMUM)

FIGURE 4-9 OFFSETS
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1 3/4" (45 mm) FOR 7/8" (22 mm) PANEL;
2 3/8" (60 mm) FOR 1 3/16” (30 mm) PANEL

7/8" (22 mm) FOR 7/8" PANEL,;
1 3/16" (30 mm) FOR 1 3/16" PANEL

2) MIN. NECK: 4" (102 mm)

3) CRIMP RADIUS PANELS: THROAT 3"
(76 mm) MIN.; HEEL 4" (102 mm)
MIN. REFERENCE FIGURE 4-6

4) SPLITTER VANE POSITION
MEASURED FROM THE FITTING
THROAT AT THE DUCT INTERIOR

NECK
W3
W
1/3 W3 SR (IR2+
1/3W3)
R2 | | IR1
i, 1
[
N : "N1/3 Wa-
|
o B8 _f_ ______
n
W3-W4
SPLITTER VANES
SPLITTER
DUCTWIDTH | DUCTWIDTH VA;,E(S) S\',},'\,TET(E';
LEGEND IN. b REQUIRED | POSITION
N =NECK 0-20 0-508 0 NA
ER = EXTERNAL RADIUS
IR = INTERNAL RADIUS >20-32 > 508-813 1 w/3
SR = SPLITTER RADIUS
> 32 -64 > 813 - 1626 2 W4, W2
NOTES: > 64 > 1626 3 W/8, W/3, W/2
1) MIN. BEND RADIUS: 8" (203 mm)

1) SPLITTER VANES NOT REQUIRED IN ANGLES LESS THAN

45 DEGREES

2) OPTION - REFER TO SMACNA HVAC DUCT

CONSTRUCTION STANDARDS FOR VANE QUANTITY

SELECTION
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FIGURE 4-10 TEE BRANCH (THROAT SIDES FLUSHED)




1 3/4" (45 mm) FOR 7/8" (22 mm) PANEL; 7/8" (22 mm) FOR 7/8" PANEL;
2 3/8" (60 mm) FOR 1 3/16" (30 mm) PANEL 1 3/16" (30 mm) FOR 1 3/16" PANEL

NECK

\ NECK

(1R1+W1)
w3 ER1
W1
|
IR2 |
| e,
44—
| IR1
|
I
: N
g () - i
l
SPLITTER VANES
SPLITTER SPLITTER
DUCT WIDTH DUC'I'M\:\VAIDTH VANE(S) VANE(S)
L REQUIRED | POSITION
LEGEND _
N = NECK 0-20 0-508 0 NA
ER = EXTERNAL RADIUS >20-32 > 508 -813 1 W/3
IR = INTERNAL RADIUS
SR = SPLITTER RADIUS >32-64 > 813 - 1626 2 W/4, Wi2
> 64 > 1626 3 W18, W/3, Wi2
NOTES:

1) MIN. BEND RADIUS: 8" (203 mm)

2) MIN. NECK: 4" (102 mm)

3) CRIMP RADIUS PANELS: THROAT 3"
(76mm) MIN.; HEEL 4" (102 mm)
MIN. REFERENCE FIGURE 4-6

4) SPLITTER VANE POSITION
MEASURED FROM THE FITTING
THROAT AT THE DUCT INTERIOR

1) SPLITTER VANES NOT REQUIRED IN ANGLES LESS THAN
45 DEGREES

2) OPTION - REFER TO SMACNA HVAC DUCT
CONSTRUCTION STANDARDS FOR VANE QUANTITY
SELECTION

FIGURE 4-11 TEE BRANCH (HEEL SIDES FLUSHED)
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L
% i
N

N g

1) PLACE SECTION 1 ON TABLE

2) JOIN SECTION 2 AND 3 ONLY THE NECK SECTION

3) ADD HOLDER PLACES (SCRAPS) 5 AND 6 WITH TAPE ONLY AND NO ADHESIVE
4) INSTALL BIGGER CIRCUMFERENCE SECTION WITH COVER 7

5) INSTALL SECTION 8

6) REMOVE SECTION 5 AND ADHESIVE SECTION 3

7) REMOVE SECTION 6 AND ADHESIVE SECTION 2

FIGURE 4-12 TEE BRANCHASSEMBLY
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|
(

45° TAP FLANGED

|"——|4..
(102 mm)
| \4 A\ |
4" (1T2 mm) | |
53mim) A —-\‘//a" 5 3/4"
146 4
Y/ (22 mm) (146 mm)
. ,25 o¢ FOR 7/8" PANEL;
4" (102me)_ ,’: : 1 3/16" (30 mm)
— . 4/3W  FOR 1 3/16" PANEL
W
(1 4||
02kam) 718" (22 mm)
| | R 7/8" PANEL;
1 3/16" {30 mm)

FOR 1 3/16" PANEL

12" (305 mm)

FIGURE 4-13 BRANCH CONNECTION - 45 DEGREE TAP - FLANGED
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"B" FLANGE

"D" FLANGE

RIVET/SCREW SPACING: 3" (76 mm)
MAXIMUM FROM

DUCT CORNERS; 12" (300 mm)
MAXIMUM SPACING

"B" FLANGE

e

RIVETS OR SCREWS

TAKE-OFF INSIDE DIM,
-1/4" (6 mm)

CUT THE OPENING
SAME SIZE AS
TAKE OFF INSIDE DIMENSIONS

FIGURE 4-14 BRANCH CONNECTION - 45 DEGREE TAP - FLANGED
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45 DEGREE CUT OPTION 90 DEGREE CUT OPTION

90 DEGREE CUT

___ I\UL181A-P
"\—‘ N ALUMINUM

— TAPE

ADHESIVE IN JOINT

*PANEL FASTENER *PANEL FASTENER

SEALER AT EXTERIOR
PERIMETER OF JOINT

SEALER AT EXTERIOR
PERIMETER OF JOINT

SEALER AT EXTERIOR
SEALER AT EXTERIOR "PANEL FASTENER  PERIMETER OF JOINT
PERIMETER OF JOINT  ADHESIVE IN JOINT \

S |£
UL181A-P
L ALUMINUM
N\ TAPED ENDS (NO
P EXPOSED PHENOLIC
ALUMINUM At

TAPE AT INTERIOR
CORNER OF JOINTS

DUCT DIMENSION |PANEL FASTENER
IN. MM QTY PER SIDE
NOTE: NON-FLANGED TAKE-OFF APPLICABLE
TO MAXIMUM 24" (610 mm) AND 2 IN. W.G. 4-5 100 - 150 1
(500 PA) PRESSURE CLASS 611 151 - 300 2
12-19 301 - 500 3
20 - 24 501 - 600 4

FIGURE 4-15 BRANCH CONNECTION NON-FLANGED
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UL181A-P ALUMINUM TAPE
COVERING EXPOSED PHENQ
PANEL

OPTION - FLANGE PIECES
PERMITTED TO INSTALL
FIRST THEN COVER WITH
TAPE.

FOUR (4) PIECES "B" FLANGE CUT
11/2" (38 mm) LONG AND
SECURED INSIDE DUCT

GASKET OR SEALER

TO SEAL SHOE BRANCH TO
DUCT. SEALER ALSO
APPLIED TO JOINT
PERIMETERAFTER
MECHANICAL FASTENING OF
SHOE BRANCH FITTING TO
DUCT

AIRFLOW DIRECTION

SEALER APPLIED TO
JOINT PERIMETER AFTER

MECHANICAL FASTENING SHOE
'? BRANCH FITTING TO DUCT

b - GASKET OR SEALER
/ ~NRFTOWDIRECTION

"B" FLANGE (4)- EACH CUT
1 1/2" (38 mm) LONG
MIN.

——

FIGURE 4-16 BRANCH CONNECTION - SHOE TYPE - MECHANICAL CONNECTION
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/FOLDING TABS

)‘\ COLLAR

(CEE

METAL TAB COLLAR

METAL TAB SHALL NOT BE
LESS THAN 3/4" (19 mm)
LENGTH ON DUCT INTERIOR

SURFACE BEND TABS TIGHTLY ONTO

DUCT INTERIOR SURFACE. IF
PHENOLIC PANEL FOAM IS
EXPOSED AFTER BENDING TABS,
SEAL WITH SEALER OR

COVER WITH TAPE

\

NOTE: TAB COLLAR

APPLICABLE TO

MAXIMUM 2 IN.

W.G. PRESSURE

CLASS /12"

(300 mm) ROUND

BRANCH DUCT

DIMENSION
SEALER COLLAR TIGHT TO
BEAD AROUND DUCT EXTERIOR
EXTERIOR
PERIMETER

FIGURE 4-17 BRANCH CONNECTION - TABCOLLAR
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TO 40" (1000 mm) > 40" (1000 mm)
MAX LENGTH DUCT LENGTH DUCT
(7/8" PANEL ONLY)

ADHESIVE
APPLIED
IN JOINTS

FITEND
CAPIN
PLACE
3" (756 mm) WIDE UL181A-P
ALUMINUM TAPE AT DUCT END.
APPLY UL181A-P
ALUMINUM TAPE
AROUND END CAP
SEAM
PANEL FASTENER - SPACING
6" (150 mm) MAXIMUM;
CONTINUOUS MINIMUM 1 PER SIDE FIT END CAP TO DUCT END
BEAD OF SEALER
APPLIED TO INTERIOR
CORNERS OF END CAP
JOINT. BEAD SPREAD
INTO CORNER FOR FULL
ADHESION AND RADIUS
FINISH
NOTE: REFER TO FIGURE 4-19 \APPLY UL181A-P ALUMINUM
FOR END CAP REINFORCEMENT TAPE AROUND END CAP

JOINT

FIGURE 4-18 END CAP
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FASTENERS 16" (406 mm)
MAXIMUM SPACING -
MIN. 1 FASTENER

NOTES:

1)SEE TABLE 4-1 AND 4-2

FOR CHANNEL H AND L
DIMENSIONS AND CHANNEL
SPACING.

2)END CAP REINFORCEMENT
MAY BE APPLIED EITHER
PARALLEL TO THE LONGEST
INSIDE DIMENSION OR
PARALLEL TO THE SHORTEST,
DEPENDING ON SHEET METAL
AND FASTENER USAGE
REQUIRED.

3)END CAPS REQUIRE
REINFORCEMENT WHENEVER
THE SCHEDULE FOR STRAIGHT
DUCTS OF THE SAME
DIMENSION SHOWS

REINFORCEMENT IS REQUIRED.

REFERENCE FIGURE 4-18 FOR
END CAP JOINT CONSTRUCTION

§ 1ST FASTENER 1 1/4"
;( | | (32 mm) FROM END

\|4\

OF CHANNEL

INSIDE DUCT DIMENSION

3 1/2" (89 mm)
L SCREW SPACING

#10 SHEET METAL SCREWS.
FASTENERS

16" (406 mm) MAXIMUM
SPACING MIN.JJ FASTENER

3 1/2" (90 mm)
DIAMETER REINFORCED
WASHERS

FND CAP CHANNEL
REINFORCEMENT

#10 SHEET METAL
SCREWS. REFERENCE
TABLES 4-1 AND

4-2 AND ABOVE
DETAIL FOR QTY/
SPACING

3 1/2" (90 mm) DIAMETER
REINFORCED WASHER.

FIGURE 4-19 END CAP CHANNEL REINFORCEMENT
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End Cap Channel Reinforcement

Pressure g Duct. Sa v Channel HDimension | LDimension | FastenersPer
Class in. w.g. Dlm.e nsion Cha.nm.:l Gage in. in. Ea L Side
in. Spacingin.
.50 0—-068 Not Required
50 > 68 68 | 18 2 13 4
1 0-36 Not Required
1 >36 36 | 22 | 1 | 7 [ 2
2 0-28 Not Required
2 > 28 28 | 22 | 1 | 10 3
3 0-20 Not Required
3 >20 20 [ 2 | 1 | 7 2
4 0-20 Not Required
4 > 20 20 | 22 | 1 | 10 3
Table 4-1 End Cap Channel System Reinforcement (1-P)
End Cap Channel Reinforcement (mm)
Pressure Din]?::stion N(l;’:rrﬂnue'ln T(}::;:l?::sls H Dimension | LDimension Fastener.s Per
ClassPa e Spacingmm - mm mm Ea L Side
125 0-1727 Not Required
125 >1727 1727 [ 131 | 2 | 330 4
250 0—-900 Not Required
250 > 900 900 | o8 [ 25 | Im 2
500 0-711 Not Required
500 > 711 | 085 TIC 25 | 254 3
750 0-508 Not Required
750 > 508 s8 | o8 | 25 | 178 2
1000 0-508 Not Required
1000 > 508 s08 | o8 | 25 | 254 3
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Table 4-2 End Cap Channel System Reinforcement (S|




APPLICABLE TO MAXIMUM
2 IN. W.G. PRESSURE CLASS

AND 24" (610 mm)
DUCT SIZE

APPLICABLE TO ALL PHENOLIC

DUCT PRESSURE CLASSES.

-OPTION 1 (SHOWN) - 24
GA (.7 mm), 1" (25 mm)

WIDE MINIMUM
METAL STRIP FASTENED TO
BOTH TRACKS. SCREW/
RIVET 6" (150 mm)
MAXIMUM SPACING,
MINIMUM THREE
FASTENERS
-OPTION 2 - 3.5" (90 mm)
REINFORCED
WASHERS AT EACH SCREW/
RIVET. SCREW/RIVET 6"
(150 mm) MAXIMUM
SPACING, MINIMUM THREE
FASTENERS

SEALER
APPLIED TO
ENDS OF BOTH
TRACKS

TRACK CUT AND MITERED

TO FIT THE CORNERS OF
THE ELBOW.

TRACK CUT AND MITERED
TO FIT THE CORNERS OF
THE ELBOW.

FIGURE 4-20 TURNING VANES
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in. w.g./ Pa Static
FITTINGS AND FIGURE Duct Abolication Notes Positive or Negative | Pos.
CONNECTIONS No. | Dimension ep 50 [1 |2 [3 |4
125 [ 250 | 500 | 750 | 1000
Fittings — Adhesiveln 3-1, 80 in. (2000
Longitudinal Seam(s) 4-1-4-18 mm) and
and Longitudinal Under - N | = o
Corners.
Fittings — Optional 3-2, 80 in. (2000 | Panel Fasteners On
Panel Fasteners In Licu | 4-1-4-18 mm)and | Longitudinal Seams And
Of Adhesive In Under Longitudinal Comners.
Longitudinal Seams and Radius Fittings Panel X X X X X
Longitudinal Corners. Fasteners Spacing: 4" (102
mm) Throat; 10" (254 mm)
Heel
Branch Connection 459 | 4-13,4-14 | 80 in. (2000
Tap — Flanged mm) and X X X | X X
Under
Branch Connection 450 4-15 24 in. (600 Not
Tap — Non-Flanged mm) and X | X X '
Permitted
Under
Shoe Branch, 4-16 All Sizes
Mechanical Connection A A o -
Tab Collar 4-17 12 in. (300
Not
i X X X Permitted
Under
End Cap 4-18 80 in. (2000 | Refer To Figure 4-19 and
mm)and | Tablesd-1 and 4-2 ForEnd | X | X X I x X
Under Cap Reinforcement
Turning Vanes Without 4-20 24 in. (600 Not
Mechanical Fasteners mm) and X X X .
Permitted
Under
Turning Vanes With 4-20 80 in. (2000 | External Mechanical
Mechanical Fasteners mm)and | Fasteners Required X X X I X X
Under
LEGEND:
X Permitted

Note: For duct over 80 in. (2000 mm) consult with the phenolic panel manufacturer.

Table 4-3 Fittings and Connections Pressure Table




CHAPTER 3

REINFORCEMENT
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CHAPTER 5

REINFORCEMENT

5.1 PHENOLIC DUCT
REINFORCEMENT

Duct reinforcement is required to ensure that the true
rectangular cross section of the duct is maintained.

A, Reinforcement Requirements:

1. The ductwork may require reinforce-
ment, check the following:

a.  Duct Size (both width and height)
b. System Pressure inside ductwork.
c. Transverse Joint Construction

B. Installation of Duct Reinforcement

1. Reinforcing bars, both positive and neg-
ative Pressure, any duct side

C. Areas where over pressure may exceed
design pressure

|. Operating pressure shall not exceed the
duct construction pressure class. The
designer must specify duct system pres-
sure relief procedures and precautions to
protect and prevent duct systems from
over pressurization.

D. Large Ductwork

1. For ductworks larger than those covered
by the Schedule of duct reinforcement in
this manual, consult with the panel man-
ufacturer.

E. Tie Rod Reinforced Washers

1. Reinforced washers shall equal in area to
3.5 in. (90 mm) diameter minimum and
be .04 in. (1 mm) thickness minimum.
Specific to reinforcement, the PDCS
requires washers to be used:

A. Between tie rod push-on fasteners
and phenolic panels

B. Between tie rod bolts and nuts and
phenolic panels

C. Between phenolic panels and: rigid
conduit (RC); electrical metallic

tubing (EMT); aluminum tubing; or
steel pipe.

F. Tie Rod Push On Fasteners

|. Push-on fastener for 13/32 in. (10 mm)

aluminum reinforcement tube — When
push-on fasteners are utilized, the push-
on fastener shall be complete with a
cap and be made of zinc plated stecl
0.012 in. (0.305 mm) minimum thick-
ness. The push-on fastener cap shall be
made of electro plated steel and be mini-
mum 0.3 in, (7.7 mm) deep. The fastener
to be complete with 6 legs minimum
designed to retain 13/32 in. (10 mm)
tube diameter which is the diameter of
the 13/32 in. (10 mm) aluminum rein-
forcement tube tie rod.

G. Aluminum Reinforcement Tube

1. 9/16 in. (14 mm) aluminum reinforce-

ment tube — Shall be 9/16 in. (14 mm)
outside diameter minimum and 7/16 in.
(11 mm) inside diameter minimum and
have a wall thickness of 1/16 in, (1.5
mm) minimuin

2. 13/32 in. (10 mm) aluminum reinforce-

ment tube — Shall be 13/32 in. (10 mm)
outside diameter minimum and 1/4 in.
(6 mm) inside diameter minimum and
have a wall thickness of 5/64 in. (2 mm)
minimum

H. Tie Rod Installations

1. The term “tie rod” applies to a variety of

galvanized steel shapes (i.e., rod, pipe
and tube).

2. Internal ties shall be one of the methods

shown in Figure 5-1 or 5-2. The restrain-
ing member and its connections shall be
capable of sustaining a load equal to 100
percent of the duct construction pressure
class load applied as 5.2 pounds per
square foot per inch of water gage
(101.63 kg per square meter per kPa)
over an area equal to the width of the
duct times the reinforcement interval.
When more than one tie rod is used at a
cross-section of the duct, the design load
may be proportionately reduced.




3. For tie rod quantity and placement, ref- 7. Holes made in the duct wall for tie rod
erence [ables 5-1 through 5-12 and passage shall be of minimum size and
Figures 5-3 and 5-4. shall be scaled with sealer as may be

required.

4. For positive pressure tie rod selection
refer to Tables A, B, ¢ and D within 8. Tie Rod Material:

Table 5-13 for tie rod selection.

A. All internal ties, whether of rod,
tube or pipe shall be of material hav-
ing corrosion resistance.

Steel pipe is not indicated within Table
5-13 due to other options considered
more econornical, Specifically, steel pip-
ing is not prohibited. 9. Ties rods shall be attached so that they

will not loosen or detach at 150 percent

5. For negative pressure tie rod selection of the selected duct pressure class, For

refer to Tables A, B and C within Table

5-15 for tie rod selection

6. Tie rods shall be limited to duct veloci-

ties up to 2500 fpm (12.7 m/s) maxi-
mum.

positive pressure, threaded inserts placed
in pipes and tubes shall be rated at 200
percent of the load.

10. When ties occur in two directions in the

same vicinity, they shall either be pre-
vented from contacting or be perma-
nently fastened together.
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31/2" (90 mm)
_=—" DIAMETER REINFORCED

WASHER

\ PHENOLIC PANEL

\ 31/2" (90 mm)
DIAMETER REINFORCED

WASHER

ROD WITH INTERNAL AND EXTERNAL NUTS

Y —— B

3 1/2" (90 mm)
_ DIAMETER REINFORCED
WASHER

BOLT OR MACHINE
SCREW — 77—

A

TSe===pHENOLIC PANEL

T

|

N 31/2" (90 mm)

DIAMETER REINFORCED

Pages 82

THREADED INSERT
WASHER

TUBING ——————n

TUBING OR CONDUIT WITH THREADED INSERTS

3 1/2" (90 mm)

DIAMETER REINFORCED

NUT g WASHER

= =1 5
ROD— E : ~=+——PHENOLIC PANEL
f]
N 1/2" (90 mm)

IAMETER REINFORCED

TUBING———————==| WASHER

TUBING ENCASED ROD

FIGURE 5-1 TIE RODATTACHMENTS




TIE ROD PUSH-ON
FASTENER - USED ON
13/32" (10 mm) ALUMINUM

ONLY

31/2" (90 mm)
DIAMETER REINFORCED

WASHER
REINFORCEMENT TUBE Y ral

- PHENOLIC PANEL

13/32" (10 mm) ALUMINUM
REINFORCEMENT TUBE o]

N

\ SEALER APPLIED
WHERE TUBE

PENETRATES
PANEL

ALUMINUM REINFORCEMENT TUBE- POSITIVE PRESSURE ONLY

TIE ROD PUSH-ON
FASTENER - USED ON
13/32" (10 mm) ALUMINUM

REINFORCEMENT TUBE
ONLY ID‘

3 1/2" (90 mm)

/WASHER

—k

—=——PHENOLIC PANEL

T

916" (14 mm) ALUMINUM
REINFORCEMENT TUBE

\

31/2" (90 mm)
DIAMETER REINFORCED
WASHER

13/32" (10 mm ) ALUMINUM  ——
REINFORCEMENT TUBE

ALUMINUM REINFORCEMENT - TUBE ENCASED TUBE

DIAMETER REINFORCED

FIGURE 5-2 TIE RODATTACHMENTS
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in, w.g. Static

Di!ll?:ncstion I\g:;nlz :":t in. w.g. Static Pos. or Neg. Pos. Only

Inches Length 50 1 2 3 4
4-8 154 3/4 in.

9-12 154 3/4 in.

13-16 154 3/4 in. Not Required

17-20 154 3/4 in.

21-24 154 3/4 in, 1 @ Joint

25-28 154 3/4 in. 1 @ Joint 1 @ Joint

29-32 154 3/4 in. 1 @ Joint I @ Joint 1 @ 36in.

33-36 154 3/4 in. 1 @ Joint 1 @ Joint 1 @36in.

37-40 154 3/4 in. 1 @ Joint 1@ 36in. 1 @ 36in.

41-44 154 3/4 in. 1 @ Joint 1 @ 36in. 1 @ 36 in.

4548 47 1/4 in. 1 @ 24 in. 1@ 24in.

49-52 47 1/4 in. 1 (@ 24 in. 1 @ 24 in.

53-56 47 1/4 in. 1 @ 24 in. 1 @ 24in,

57-60 47 1/4 in, 1 @ 24 in. 1 @ 24 in. Not Designed

61 —64 47 1/4 in.

65— 68 47 1/4 in.

69-72 47 1/4in.

73-76 47 1/4 in.

77 - 80 47 1/4 in.

Over 80”

LEGEND:
1 @ Joint Tie Rod Placed Maximum 12 in. From Each Joint
| (@ 36in. Tie Rod Longitudinal Spacing Maximum 36 in.; First and Last Ties Rods Maximum 12 in. From
Joints
1 (@ 24 in. Tie Rod Longitudinal Spacing Maximum 24 in.
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Table 5-1 Duct Reinforcement Table (I-P) 7/8 IN. Panel Non-Flanged Transverse
Joints (FIGURE 3-3)

Note: Reinforcement Requirements Applicable To Both Duct Width And Height




Duct Max. Duct Pa. Static Pos. or Neg. ERastate
Dimension Segment Pos. Only
mm Length mm 125 250 | 500 750 1000
100 -200 3930
201 =300 3930
301 —400 3930 Not Required
401 —500 3930
501 —600 3930 1 @ Joint
601 —700 3930 1 @ Joint 1 @ Joint
701 — 800 3930 1 @ Joint 1 @ Joint 1 @ 900 mm
801 —900 3930 | @ Joint 1 @ Joint 1 @ 900 mm
901 — 1000 3930 1 @ Joint 1@ 90mm | 1@ 900 mm
1001 —1100 3930 1 @ Joint 1 @900mm | 1@ 900 mm
1101 - 1200 1200 1 @600mm | 1@ 600mm
1201 -1300 1200 1 @ 600mm | 1@ 600 mm
1301 - 1400 1200 1 @600mm | 1@ 600mm
1401 - 1500 1200 1 @600mm | 1@ 600 mm Not Designed
1501 —1600 1200
1601 —1700 1200
1701 - 1800 1200
1801 —1900 1200
1901 —2000 1200
Over 2000
LEGEND:
1 @ Joint Tie Rod Placed Maximum 300 mm From Each Joint

1 @ 900 mm

1 @ 600 mm

Tie Rod Longitudinal Spacing Maximum 900 mm; First and Last Ties Rods Maximumn
300 mm From Joints

Tie Rod Longitudinal Spacing Maximum 600 mm

Table 5-2 Duct Reinforcement Table (S1) 22 MM Panel Non-Flanged Transverse

Joints (FIGURE 3-3)

Note: Reinforcement Requirements Applicable To Both Duct Width And Height
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] Duet Max. Duct in. w.g. Static Pos. or Neg. S BratE
Dimension Segment Pos. Only
Inches Length .50 L 1 ) 3 4
4-8 154 3/4 in.
9-12 154 3/4 in,
13-16 154 3/4 in.
17-20 154 3/4 in, )
21-24 154 3/4 in, AR ERUiTEd 1@36in. | @36
25-28 154 3/4 in. I @ 36in, 1 @ 36in.
29-32 154 3/4 in, I @ 36in. 1 @ 36in. | @ 24 in.
33-36 154 3/4 in. 1 @ 36in, 1 @ 36in. 2 @ 24 in.
37-40 154 3/4 in. | @ 36in. 1 @ 36in, 1 @ 24 in, 2 @ 24 in.
4144 154 3/4 in. I @ 36in. 1 @ 36 in. 1 @ 24 in. 2 @ 24 in.
45—-48 47 1/4 in. 1 @ 24 in. 1 @ 24 in. 2 @ 24 in.
49-52 47 1/4 in. 1 @ 24 in. 2 @ 24in. 2 @ 24 in.
53-56 47 1/4 in. 1 Centered 1 @ 24 in, 2 @ 24in. 2 @ 24 in.
57-60 47 1/4 in, 1 Centered 1 @ 24 in. 2@ 24in. 3 @ 24 in.
61 —64 47 1/4 in. 1 Centered 2 @24 in. 2 @ 24 in. 3 @ 24 in.
65-068 47 1/4in. 1 @ 24 in. 2 @24 in. 2 @ 24 in. 3@ 24 in.
69-172 47 1/4in. 1 Centered 1 @ 24 in. 2 @24 in. 2 @ 24 in. 3@ 24 in,
73-76 47 1/4 in. 1 Centered 1@ 24 in. 2 @24 in. 3@ 24 in. 3@ 24in.
77 —80 47 1/4in. 1 Centered 1 @ 24 in. 2@ 24 in. 3@ 24in. 3 @ 24 in.
Over 80” Consult With The Phenolic Panel Manufacturer
LEGEND:
1 @ 36in. Tie Rod Longitudinal Spacing Maximum 36 in.; First and Last Tie Rods Maximum 18 in.
From Joints
1 Centered | One Tie Rod Centered Equal Distance Between Joints
1 @ 24in. Tie Rod Longitudinal Spacing Maximum 24 in.; First and Last Ties Rods Maximum 12 in. From
Joints
2@ ?24in, | Two Tie Rods Longitudinal Spacing Maximum 24 in.; First and Last Row of Tie Rods Maximum
12 in, From Joints
3@ 24in. Three Tie Rods Longitudinal Spacing Maximum 24 in.; First and Last Row of Tic Rods

Maximum 12 in, From Joints
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Table 5-3 Duct Reinforcement Table (I-P) 7/8 IN. Panel “A” Flange (FIGURE 3-7)

and Optional “BIC” Flange (FIGURE 3-8) Transverse Joints

Note: Reinforcement Requirements Applicable To Both Duct Width And Height




Duct

Max. Duct

3 @ 600 mm

Maximum 300 mm From Joints

Dimension Segment Pa. Static Pos. or Neg. el
mm Length mm Pos. Only
125 250 500 750 1000

100 -200 3930

201 =300 3930

301 -400 3930

401 —-500 3930 Not Required

501 -600 3930 1 @90mm | 1@ 900 mm
601 —700 3930 1@900mm | 1@ 900mm
701 —800 3930 l@90mm | 1@ 9%0mm | 1@ 600mm
801 -900 3930 1@90mm | 1 @90mm | 2@ 600mm
901 —1000 3930 1@90mm | 1@90mm | | @ 600mm | 2@ 600mm
1001 -1100 3930 1@90mm | 1@900mm | 1@ 600mm | 2@ 600mm
1101 -1200 1200 1@600mm | 1@ 600mm | 2@ 600mm
1201 -1300 1200 1@600mm | 2@600mm | 2@ 600mm
1301 —1400 1200 1 Centered 1@600mm | 2@ 600mm | 2@ 600mm
1401 - 1500 1200 1 Centered 1@600mm | 2@ 600mm | 3@ 600mm
1501 —1600 1200 1 Centered 2@600mm | 2@600mm | 3@ 600 mm
1601 —1700 1200 1@600mm [ 2@600mm | 2@ 600mm | 3@ 600mm
1701 —1800 1200 1 Centered 1@600mm | 2@600mm | 2@ 600mm | 3 @ 600mm
18011900 1200 1 Centered 1@600mm | 2@ 600mm | 3@ 600mm | 3 @ 600 mm
1901 -2000 1200 1 Centered 1@600mm | 2@ 600mm | 3@ 600mm | 3 @ 600 mm
Over 2000 Consult With The Phenolic Panel Manufacturer

LEGEND:
1 @ 900 mm Tie Rod Longitudinal Spacing Maximum 900 mm; First and Last Tie Rods Maximum 450 mm
From Joints
1 Centered One Tie Rod Centered Equal Distance Between Joints
1 @ 600 mm Tie Rod Longitudinal Spacing Maximum 600 mm; First and Last Tics Rods Maximum
300 mm From Joints

2 @ 600 mm Two Tie Rods Longitudinal Spacing Maximum 600 mm.; First and Last Row of Tie Rods

Three Tie Rods Longitudinal Spacing Maximum 600 mm.; First and Last Row of Tie Rods
Maximum 300 mm From Joints

Table 5-4 Duct Reinforcement Table (SI) 22 MM Panel “A” Flange (FIGURE 3-7) and

Optional “BIC” Flange (FIGURE 3-8) Transverse Joints

Note: Reinforcement Requirements Applicable To Both Duct Width And Height
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i Duct Max. Duct in. w.g. Static Pos. or Neg. R s
Dimension Segment Pos. Only
Inches Length 50 1 7l 3 4
4-8 154 3/4 in.
9-12 154 3/4 in.
13-16 154 3/4 in.
17-20 154 3/4 in. Not Required
21-24 154 3/4 in. 1 @ 361n. 1 @ 36in.
25-28 154 3/4 in. 1 @ 36in. 1 @ 36in.
29-32 154 3/4 in. 1@ 36in. 1@ 36in. 1 @ 24 in.
33-36 154 3/4 in. 1 @ 36in. 1 @ 36 in. 2@ 24 in,
37-40 154 3/4 in. 1 @ 36in, 1 @ 36in. l @ 24in. 2 @24 in,
41 —44 154 3/4 in. 1l @ 36 in. 1 @ 36in. 1 @ 24 in. 2 @ 241in,
45-48 47 1/4 in. 1 Centered 2 Centered 2 @ 241in.
49 - 52 47 1/4 in. 1 Centered 2 Centered 2@ 24in.
53-56 47 1/4 in. 1 Centered 2 @ 24 in. 2@ 24in.
57-60 47 1/4 in. 1 Centered 2@ 24in. 3@ 24in.
61 -64 47 1/4 in. I Centered 2 Centered 2 (@ 24 in. 3@24in.
65 —-68 47 1/4 in. 1 Centered 2 Centered 2 @ 24 in. J@24in.
69 -T2 47 1/4 in. 1 Centered 2 Centered 2 @ 24 in. J@24in.
73-76 47 1/4 in. 1 Centered 2 Centered 3@ 24in. 3@ 24in.
77-80 47 1/4 in. 1 Centered 2 Centered 3@ 24in. 3@ 24in.
Over 807 Consult With The Phenolic Panel Manufacturer
LEGEND:
1@ 36in. Tie Rod Longitudinal Spacing Maximum 36 in.
1 Centered One Tie Rod Centered Equal Distance Between Joints
2 Centered Two Tie Rods In Row Centered Equal Distance Between Joints
1@ 241in. Tie Rod Longitudinal Spacing Maximum 24 in.; First and Last Ties Rods Maximum 12 in.
From Joints
2 @ 24 in. Two Tie Rods In Row Longitudinal Spacing Maximum 24 in.; First and Last Row of Tie Rods
Maximum 12 in. From Joints
3@ 24in, Three Tie Rods In Row Longitudinal Spacing Maximum 24 in.; First and Last Row of Tie

Rods Maximum 12 in. From Joints
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Table 5-5 Duct Reinforcement Table (I-P) 7/8 IN. Panel 4 Bolt Flange

(FIGURE 3-9) Transverse Joints

Note: Reinforcement Requirements Applicable To Both Duct Width And Height




Pa. Static

el Max, Duct Pa. Static Pos. or Neg.
Dimension Segment Pos. Only
mm Length mm 125 250 500 750 1000

100 -200 3930

201 -300 3930

301 —400 3930

401 —500 3930 Not Required

501 —600 3930 1 @900mm | 1@ 900 mm
601 —700 3930 1@900mm | 1@ 900mm
701 — 800 3930 I @90mm | 1@ 90mm | 1@ 600mm
801 -900 3930 1@90mm | 1@ 90mm | 2@ 600 mm
901 — 1000 3930 1@90mm | 1@90mm | 1 @600mm | 2@ 600mm
1001 -1100 3930 l@9%0mm | 1@9%0mm | 1@ 600mm | 2@ 600 mm
1101 -1200 1200 1 Centered 2 Centered 2 @ 600 mm
1201 -1300 1200 1 Centered 2 Centered 2 @ 600 mm
1301 - 1400 1200 1 Centered 2@600mm | 2@ 600 mm
1401 - 1500 1200 1 Centered 2 @600mm | 3 @ 600 mm
1501 — 1600 1200 1 Centered 2 Centered 2@ 600mmm | 3 @ 600mm
1601 — 1700 1200 1 Centered 2 Centered 2@ 600mm | 3 @ 600 mm
1701 1800 1200 I Centered 2 Centered 2@ 600mm | 3 @ 600mm
1801 — 1900 1200 I Centered 2 Centered 3@600mm | 3 @ 600 mm
1901 —2000 1200 1 Centered 2 Centered 3@600mm | 3 @ 600mm
Over 2000 Consult With The Phenolic Panel Manufacturer

LEGEND:

1 @ 900 mm

1 Centered

2 Centered

1 @ 600 mm

2 @ 600 mm

3 @ 600 mm

Tie Rod Longitudinal Spacing Maximum 900 mm

One Tie Rod Centered Equal Distance Between Joints

Two Tie Rods In Row Centered Equal Distance Between Joints

Tie Rod Longitudinal Spacing Maximum 600 mm; First and Last Ties Rods Maximum 300

mm From Joints

Two Tie Rods In Row Longitudinal Spacing Maximum 600 mm.; First and Last Row of Tie
Rods Maximum 300 mm From Joints

Three Tie Rods In Row Longitudinal Spacing Maximum 600 mm; First and Last Row of Tie
Rods Maximum 300 mm From Joints

Table 5-6 Duct Reinforcement Table (SI) 22 MM Panel 4 Bolt Flange

Note: Reinforcement Requirements Applicable To Both Duct Width AndHeight

(FIGURE 3-9) Transverse Joints




» D "“_ Max. Duct in. w.g. Static Pos. or Neg. n. w.g, Statle
Dimension Segment Pos. Only
Inches Length 50 ] 1 2 3 4
4-8 154 3/4 in.
9-12 154 3/4 in.
13-16 154 3/4 in. .
17-20 154 3/4 in. hicuReguineg
21-24 154 3/4 in.
25-128 154 3/4 in. 1 @ Joint
29-32 154 3/4 in. 1 @ Joint 1@ 36in,
33-36 154 3/4 in. NR 1 @ Joint 1 @ 36 in.
37-40 154 3/4 in. 1 @ Joint 1 @ 36 in. 1 @ 36in.
41 —-44 154 3/4 in. 1 @ Joint 1 @ 36 in. 1 @36in.
45 —-48 47 1/4 in. 1@ 24 in. 1 @ 24 in.
4952 47 1/41in. 1 @ 24 in. 1 @ 24 in.
53 -56 47 1/4in. 1 @ 24 in. 1 @ 24 in.
57-60 47 1/4 in. 1@24in. 1 @ 24in. Not Designed
61 —64 47 1/4 in.
65 —68 47 1/4 in.
69-72 47 1/4 in.
73-176 47 1/4 in.
77-80 47 1/4 in.
Over 80”7
LEGEND:
1 @Joint | Tie Rod Placed Maximum 12 in. From Each Joint
| @ 36in. Tie Rod Longitudinal Spacing Maximum 36 in.; First and Last Ties Rods Maximum 12 in. From Joints
1 @ 24in. Tie Rod Longitudinal Spacing Maximum 24 in.; First and Last Ties Rods Maximum 12 in. From Joints

Table 5-7 Duct Reinforcement Table (I-P) 1 3/16 IN. Panel Non-Flanged
Transverse Joints (FIGURE 3-3)

Note: Reinforcement Requirements Applicable To Both Duct Width AndHeight
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. Pa. Static
Din]?:rf:ion l\g:;;n])e‘;:t Pa. Static Pos. or Neg. Pos. Only
mm Length mm 125 250 500 750 1000
100-200 3930
201 =300 3930
Ve L 3930 Not Required
401 - 500 3930
501 —600 3930
601 —-700 3930 1 @ Joint
701 —800 3930 1 @ Joint 1 @ 900 mm
801 —-900 3930 1 @ Joint 1 (@ 900 mm
901 — 1000 3930 1 @ Joint 1@90mm | 1@ 900mm
1001 -1100 3930 1 @ Joint 1 @90mm | 1@ 900 mm
1101-1200 1200 1 @600mm | 1@ 600mm
1201 -1300 1200 1 @600mm | 1@ 600mm
1301 — 1400 1200 1 @600mm | 1@ 600mm
1401 — 1500 1200 1@600mm | 1@ 600mm Ll
1501 —1600 1200
1601 —1700 1200
1701 - 1800 1200
1801 1900 1200
1901 —2000 1200
Over 2000
LEGEND:
1 @ Joint Tie Rod Placed Maximum 300 mm From Each Joint
1 @ 900mm | Tie Rod Longitudinal Spacing Maximum 900 mm; First and Last Ties Rods Maximum 300 mm
From Joints
1 @ 600 mm | Tie Rod Longitudinal Spacing Maximum 600 mm; First and Last Ties Rods Maximum 300 mm

From Joints

Table 5-8 Duct Reinforcement Table (SI) 30 MM Panel Non-Flanged Transverse

Joints (FIGURE 3-3)

Note: Reinforcement Requirements Applicable To Both Duct Width And Height
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Duct Max. Duct in. w.g. Static Pos. or Neg. vy Seatle
Dimension Segment Pos. Only
Inches Length .50 1 P2 3 4
4-8 154 3/4 in.
9-12 154 3/4 in.
13-16 154 3/4 in.
17-20 154 3/4 in. Not Required
21-24 154 3/4 in. 1 @ 36in. 1 @ 36in,
25-28 154 3/4 in. 1 @ 36in. 1 @ 36in.
29-32 154 3/4 in. 1 @ 36in. 1@ 36in. 1 @ 24 in.
33-36 154 3/4 in. 1@ 36in. 1 @ 36in. 1 @ 24 in.
37-40 154 3/4 in. 1 @ 36in. | @ 36in. 1 @ 36in. 1 @24 in.
41 -44 154 3/4 in. 1 @ 36in. 1 @ 36 in. 1 @ 36 in. 1 @ 24 in.
45— 48 47 1/4in. 1 Centered 1 @ 24 in. 2 @24 in.
49 —52 47 1/4 in. 1 Centered 1 @ 24 in. 2 @ 24 in.
53-56 47 1/4in. 1 Centered 1 @ 24 in. 2 @ 24 in. 2 @ 24 in.
57-60 47 1/4 in. 1 Centered 1 @ 24 in. 2 @ 24 in. 2 @ 24 in.
61 —64 47 1/41in. 1 Centered 1 @ 24in. 2 @ 24 in. 2 @ 24 in.
65 —68 47 1/4 in. 1 Centered 2 @ 24in, 2 @ 24 in. 2 @ 24 1in.
69—-72 47 1/4 in, 1 Centered 1@ 241in. 2@ 24in, 2 @ 24 in. 3@ 24in.
73-176 47 1/4 in. 1 Centered 1@ 24 in. 2 @ 24 in. 2 @ 24 in, 3@ 24in.
77-80 47 1/4 in. 1 Centered 1 @ 24 in, 2 @ 24in. 2 @ 24 in. 3@ 24in.
Over 80” Consult With The Phenolic Panel Manufacturer
LEGEND:
1 @ 36in. Tie Rod Longitudinal Spacing Maximum 36 in.; First and Last Tie Rods Maximum 18 in. From
Joints
1 Centered One Tie Rod Centered Equal Distance Between Joints
1 @ 24in. Tie Rod Longitudinal Spacing Maximum 24 in.; First and Last Ties Rods Maximum 12 in.
From Joints
2 @ 24in. Two Tie Rods In Row Longitudinal Spacing Maximum 24 in.; First and Last Row of Tie Rods
Maximum 12 in. From Joints
3@ 24in. Three Tie Rods In Row Longitudinal Spacing Maximum 24 in.; First and Last Row of Tie Rods

Maximum 12 in. From Joints

Table 5-9 Duct Reinforcement Table (I-P) 1 3/16 IN. Panel “A” Flange

(FIGURE 3-7) and Optional “B/C” Flange (FIGURE 3-8) Transverse Joints

Note: Reinforcement Requirements Applicable To Both Duct Width And Height




Pa. Static

Duct Max. Duct Pa. Static Pos. or Neg.
Dimension Segment Pos. Only
mm Length mm 125 250 500 750 1000
100 —200 3930
201 =300 3930
301 -400 3930
401 500 3930 Not Required
501 — 600 3930 1 @90mm | 1@ 900mmn
601 — 700 3930 1 @900 mm | 1@ 9%00mm
701 — 800 3930 1@900mm | 1@9%0mm | 1@ 600mm
801 —900 3930 [@90mm | 1@900mm | 1@ 600mm
901 -1000 3930 1@90mm | 1@90mm | 1@ 90mm | 1@ 600mm
1001 -1100 3930 1@900mm | 1@9%0mm | 1@900mm | | @ 600mm
1101 -1200 1200 1 Centered 1 @600mm | 2@ 600 mm
1201 -1300 1200 1 Centered 2@ 600mm | 2 @ 600 mm
1301 -1400 1200 1 Centered 1 Centered 2@600mm | 2@ 600mm
1401 =1500 1200 1 Centered b @600mm | 2@ 600mm | 2@ 600mm
1501 =1600 1200 1 Centered l@600mm | 2@600mm | 2@ 600 mm
1601 -1700 1200 1 Centered 2@600mm | 2@600mm | 2@ 600mm
1701 —1800 1200 1 Centered 2@600mm | 2@ 600mm | 3 @ 600 mm
1801 —1900 1200 1 Centered 1@600mm | 2@ 600mm | 2@ 600mm | 3@ 600mm
1901 -2000 1200 1 Centered 1@600mm | 2@600mm | 2@ 600mm | 3 @ 600mm
Over 2000 Consult With The Phenolic Panel Manufacturer
LEGEND:

1 @ 900 mm

1 Centered

1 @ 600 mm

2 @ 600mm

3 @ 600mm

Tie Rod Lengitudinal Spacing Maximum 900 mm; First and Last Tie Rods Maximum 450 mm

From Joints

One Tie Rod Centered Equal Distance Between Joints

Tie Rod Longitudinal Spacing Maximum 600 mm; First and Last Ties Rods Maximum 300 mm

From Joints

Two Tie Rods In Row Longitudinal Spacing Maximum 600 mm.; First and Last Row of Tie Rods
Maximum 300 mm From Joints

Three Tie Rods In Row Longitudinal Spacing Maximum 600 mm.; First and Last Row of Tic
Rods Maximum 300 mm From Joints

Table 5-10 Duct Reinforcement Table (S1) 30 MM Panel “A” Flange (FIGURE 3-7)

and Optional “B/C” Flange (FIGURE 3-8) Transverse Joints

Note: Reinforcement Requirements Applicable To Both Duct Width And Height
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Duct Max. Duct in. w.g. Static Pos. or Neg. 0. Etatic

Dimension Segment Pos. Only
Inches Length 50 1 2 3 4
4-8 154 3/4 in.
9-12 154 3/4 in.
13-16 154 3/4 in.
17-20 154 3/4 in. Not Required
21-24 154 3/4 in. 1@ 36in. 1 @ 36in.
25-28 154 3/4 in. 1@ 36in. 1 @ 36in.
29-32 154 3/4 in. 1 @ 36 in. 1l @ 36in. 1 @ 24 in.
33-36 154 3/4 in. 1 @ 36in. 1 @ 36in. 1 @ 24 in.
37-40 154 3/4 in. 1 @ 36 in. 1 @ 36in, 1 @ 36in. 1 @ 24 in.
41 -44 154 3/4 in. 1 @ 36in. 1 @ 36 in, 1 @ 36in. 1 @ 24 in.
45-48 47 1/4 in. 1 Centered 1 Centered 2 Centered
49 -52 47 1/4 in. 1 Centered 1 Centered 2 (@ 24 in,
53-56 47 1/4 in, 1 Centered 2 Centered 2 @ 24 in.
57-60 47 1/4 in, 1 Centered 2 Centered 2 @ 24 in.
61 —64 47 1/4 in. 1 Centered 2 Centered 2 Centered 2@24in.
65— 68 47 1/4 in. 1 Centered 2 Centered 2 Centered 2 @24 in.
69-172 47 1/4 in. 1 Centered 2 Centered 2@ 24in. 3@ 24in.
73-76 47 1/4 in. 1 Centered 2 Centered 2@ 24in. 3@24in.
7780 47 1/4 in. 1 Centered 2 Centered 2 @24 in. 3 @ 24 in.
Over 80” Consult With The Phenolic Panel Manufacturer

LEGEND:

1@ 36in. Tie Rod Longitudinal Spacing Maximum 36 in.

1 Centered One Tie Rod Centered Equal Distance Between Joints

2 Centered Two Tie Rods In Row Centered Equal Distance Between Joints

1 @ 24 1in. Tie Rod Longitudinal Spacing Maximum 24 in.; First and Last Ties Rods Maximum 12 in. From

Joints
2@ 24 in, Two Tie Rods In Row Longitudinal Spacing Maximum 24 in.; First and Last Row of Tie Rods
Maximum 12 in. From Joints
3@ 241in. Three Tie Rods In Row Longitudinal Spacing 24 in.; First and Last Row of Tic Rods Maximuin
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12 in. From Joints

Table 5-11 Duct Reinforcement Table (I-P) 1 3/16 IN. Panel 4 Bolt Flange

(FIGURE 3-9) Transverse Joints

Note: Reinforcement Requirements Applicable To Both Duct Width And Height




Pa. Static

Duct Max. Duct Pa. Static Pos. or Neg.
Dimension Segment Pos. Only
mm Length mm 125 250 500 750 1000
100 —200 3930
201 —300 3930
301 —400 3930
401 —500 3930 Not Required
501 —600 3930 1 @90mm | 1@ 900mm
601 —700 3930 1 @900mm | 1@ 900mm
701 —800 3930 1@900mm | 1@ 90mm | 1@ 600mm
801 —900 3930 1@9%90mm | 1@ 90mm | 1@ 600mm
901 — 1000 3930 1@%0mm [ 1@9%0mm | 1@9%0mm | I @ 600mm
1001 —1100 3930 1@9%0mm | |@9%0mm | 1@ 90mm | I @ 600mm
1101 -1200 1200 1 Centered 1 Centered 2 Centered
1201 -1300 1200 1 Centered 1 Centered 2 @ 600 mm
1301 - 1400 1200 i Centered 2 Centered 2 @ 600 mm
1401 —1500 1200 1 Centered 2 Centered 2 @ 600 mm
1501 - 1600 1200 1 Centered 2 Centered 2 Centered 2 @ 600 mm
1601 —-1700 1200 1 Centered 2 Centered 2 Centered 2 @ 600 mm
1701 - 1800 1200 1 Centered 2 Centered 2 @ 600 mm | 3 @ 600 mm
1801 — 1900 1200 1 Centered 2 Centered 2 @ 600mm | 3 @ 600 mm
1901 —2000 1200 1 Centered 2 Centered 2@ 600mm | 3 @ 600mm
Over 2000 Consult With Phenolic Panel Manufacturer
LEGEND:
1 @ 900 mm | TieRod Longitudinal Spacing Maximum 900 mm
1 Centered | One Tie Rod Centered Equal Distance Between Joints
2 Centered | Two Tic Rods In Row Centered Equal Distance Between Joints
1 @ 600mm | TieRod Longitudinal Spacing Maximum 600 mm; First and Last Tie Rods Maximum 300 mm
From Joints
2 @ 600mm | Two Tie Rods In Row Longitudinal Spacing Maximum 600 mm.; First and Last Row of
Tie Rods Maximum 300 mm From Joints
3@ 600mm | Three Tie Rods In Row Longitudinal Spacing Maximum 600 mm; First and Last Row of

Tie Rods Maximum 300 mm From Joints

Table 5-12 Duct Reinforcement Table (SI) 30 MM Panel 4 Bolt Flange

Note: Reinforcement Requirements Applicable To Both Duct Width And Height

(FIGURE 3-9) Transverse Joints
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Table A — Threaded Rod Maximum Length

Rod Spec. in. Max. Length in. Rod Spec mm. Max. Length mm
1/4 in. —20 36 6.4 mm —.078 900
5/16in. — 18 36 7.9 mm —.071 900
3/8in. - 16 84 9.5 mm —0.63 2134

Rod specification is diameter and threads per inch/mm.

Table B — Rigid Conduit (RC) Maximum Length

RC Size in. Max. Length in. RC Size mm Max. Length mm
1/2 in. 84 12.7 mm 2134
3/4 in. 84 19.1 mm 2134
Table C - Electrical Metallic Tubing (EMT) Maximum Length
EMT Size in. Mazx. Length in. EMT Size mm Max. Length mm
1/2 in. 84 12.7 mm 2134
3/4 in, 84 19.1 mm 2134

Table D — 13/32 in. (10 mm) OD Aluminum Reinforcement Tube Maximum Length

Tube Size in.
13/321in

Max. Length in. Tube Size mm
84 10 mm

Max. Length mm
2134

Table 5-13 Tie Rod Selection Positive Pressure

Note: For Duct Over 80 in. (2000 mm) Consult the Phenolic Panel manufacturer
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Table A — Threaded Rod Maximum Length

Rod Spec. in. Max. Length in. Rod Spec mm. Max. Length mm
5/16in. — 18 12 7.9 mm -.071 305
3/8in.— 16 12 9.5 mm —0.63 305
1/2in.—12 18 12.7 mm —0.47 457
5/8in. —11 24 15.9 mm — 0.43 610
3/4in.—10 24 19.1 mm —0.39 610
7/8in. -9 36 22.2 mm —0.35 914
1in.—8 36 25 mm -0.31 1066

Rod specification is diameter and threads per inch/mm.

Table B — Rigid Conduit (RC) Maximum Length

RC Size in. Max. Length in. RC Size mm Max. Length mm
1/2 in. 52 12.7 mm 1320
3/4in, 66 19.1 mm 1676

1in. 84 25 mm 2134
Table C — Electrical Metallic Tubing (EMT) Maximum Length
EMT Size in. Max. Length in. EMT Size mm Max. Length mm
1/2 in, 46 12.7 mm 1168
3/4in. 62 19.1 mm 1575
1in. 74 25 mm 1880
11/4in, 102 31.8 mm 2591

Table 5-14 Tie Rod Selection Negative Pressure

Note: For Duct Over 80 in. (2000 mm) Consult the Phenolic Panel manufacturer

The Maximum Lengths Indicated Above Are Established to Limit The Compression Stress to That Associated With

a Maximum Radius of Gyration Ratio to 200 L/r,
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Table D — Steel Pipe Maximum Length
Pipe Size in. Max, Length in. Pipe Size mm Max, Length mm
1/4 in. 33 6.4 mm 838
3/8 in. 42 9.5 mm 1067
1/2 in. 52 12.7 mm 1321
3/4 in. 67 19.1 mm 1702
lin. 84 25 mm 2134

Galvanized steel pipe is of ASTM AS53, A106, or A120 grade. Ends are considered pinned.

Table E — 9/16 in. (14 mm) OD Aluminum
Reinforcement Tube Maximum Length

Tube Size in. Max. Length in. Tube Size mm Max. Length mm
9/16 in. 36 14 mm 914

Table 5-15 Tie Rod Selection Negative Pressure

Note: For Duct Over 80 in. (2000 mm) Consult the Phenolic Panel manufacturer

The Maximum Lengths Indicated Above Are Established to Limit The Compression Stress to That Associated With
a Maximum Radius of Gyration Ratio to 200 L/r,
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b

N
A DIMENSIONS ARE EQUAL
TYPICAL SPACING FOR 1 TIE ROD

MAX. 24"
(600 mm)

=)
=)

B DIMENSIONS ARE EQUAL

TYPICAL SPACING FOR ROW OF 2 TIE RODS

AN AN
MAX. 24"” MAX. 24" C
(600 mm) [(600 mm)

B

S~
C DIMENSIONS ARE EQUAL

=)

TYPICAL SPACING FOR ROW OF 3 TIE RODS

FIGURE 5-3 TIE ROD CROSS-SECTION SPACING
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EXAMPLE 1: 7/8" (22 mm), PHENOLIC PANEL
PRESSURE CLASS: 1IN. W.G. (250 PA)
DUCT SIZE: 40" (1016 mm) X 20" (508 mm)
DUCT SECTION LENGTH: 100" (2500 mm)

REINFORCEMENTS

JONYIL Ve

®
i
\0\ & 100"
7/8" (22 mm) PANEL WITH "A" FLANGE
(SEE TABLE 5-3):

SIDE 40": 1@36", TIE ROD MAX 18" FROM JOINT
SIDE 20": NO REINFORCEMENT

EXAMPLE 2; 1 3/16" (30 mm), PHENOLIC PANEL
PRESSURE: 2" W.G. (500 PA)
DUCT SIZE: 68" (1727 mm) X 48" (1219 mm)
DUCT SECTION LENGTH: 47 1/4" (1200 mm)

168" 1 5/8I"

\0 247 1‘

=}

1 3/16" (30 mm) PANEL WITH "A" FLANGE AND
DRIVE CLEAT JOINT (SEE TABLE 5-9):

SIDE 68" 2@24", TIE ROD MAX 12" FROM JOINT
SIDE 48" 1 CENTERED

14" = 355 mm
18" = 457 mm
36" =914 mm

REINFORCEMENTS

108+

20
v
oav

100"

7/8" (22 mm) PANEL WITH 4-BOLT FLANGE

(SEE TABLE 5-5):

SIDE 40" 1@36", TIE ROD MAX 36" FROM JOINT
SIDE 20": NO REINFORCEMENT

11 6/8" =295 mm
23 5/8 " = 600 mm

24" = 610 mm
23 5/8" 23 5/8"
= 23 5/g"
2 8“
A o. qﬂ— R
a; ~
~~J23 s8¢
3N i
’E— —-0- v P
60"\— 23 518" [
e

1 3/16" (30 mm) PANEL WITH 4-BOLT
FLANGE (SEE TABLE §-11).

SIDE 68" 2 CENTERED

SIDE 48": 1 CENTERED

FIGURE 5-4 DUCT REINFORCEMENT EXAMPLES




CHAPTER 4

HANGERS AND SUPPORTS
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CHAPTER 6 HANGERS AND SUPPORTS
6.1 HANGING AND SUPPORTING and gas driven fasteners or threaded studs may also be
SYSTEMS used on steel. Welded studs may be installed using
special welding equipment.
6.1.1 Requirements 6.2.4 Cellular Metal Deck

Rectangular Phenolic ducts shall be installed with sup-
port systems indicated. They shall be installed as
required to maintain alignment. Horizontal ducts shall
have a support within 2 ft. (0.61 m) of each elbow
and within 4 ft. (1.2 m) of each branch intersection.
Upper attachments to structures shall have an allow-
able load not less than one—fourth of the failure (proof
test) load but are not limited to the specific methods
shown here.

2. COMMENTARY

The duct hanging system is composed of three ele-
ments, the upper attachment to the building, the hanger
itself, and the lower attachment to the duct. The manu-
facturer’s load ratings and application data should be
followed for all devices and materials.

1. Concrete Inserts

Concrete inserts must be installed before the concrete
is poured. They are used primarily where: A) the
duct layout is simple and there is enough lead time to
determine accurate placement; B) BIM efforts
facilitate exacting hanger locations. The simplest
insert is a piece of bent flat bar. Manufactured inserts
are available individually or in long lengths; the latter
are generally used where many hangers will be
installed in a small area, or where individual inserts
cannot be precisely located at the time of placing the
concrete,

2 Concrete Fasteners

Concrete fasteners are installed after the concrete has
been poured and the forms have been removed. There
are several variations of powder—actuated fasteners,
which are installed with powder—actuated tools and
booster cartridges. Gas driven fasteners are also used
for upper attachments. Powder—actuated or gas driven
fasteners should be used within the manufacturer’s
published application limits. Load capacities are based
on tests in representative base materials in accordance
with ASTME1190.

3. Structural Steel Fasteners

Several types of beam clamps are available. Some
should be used with a retaining clip. Powder—actuated

Buildings can be constructed with a cellular steel deck
that carries the electrical and communication systems
and is covered with concrete fill. The wiring in the
cells and the concrete above the deck preclude the use
of fasteners, such as sheet metal screws, that must
pierce the deck. Some manufacturers of this type of
deck now offer an integral hanging system. In cases
where there are no integral hangers at the required
hanging points, install the rod or strap hangers before
concrete placement, or install welded studs after con-
crete placement. In all cases, the upper attachments to
the decking should be in place before the application
of fireproofing materials.

6.2.5 Upper Attachment

Upper attachment methods should be selected with
care, A safety factor of 4 (based on ultimate failure)
is practical unless it can be shown that few
unpredictable variables exist and that quality control is
disciplined.

6. Hangers

Hangers for phenolic ducts are usually strips of
galvanized steel or round steel rod or round galvanized
wire or cable, For hangers made of round steel rod,
use uncoated hot—rolled steel except where the
installation is in a corrosive atmosphere. Where corro-
sion is a problem, hanger rods should be electro—
galvanized all-thread rods or hot—dipped galvanized
rods. Where corrosion is a problem for electro—
galvanized or hot—dipped galvanized materials, mate-
rials of aluminum or stainless steel construction shall
be utilized.

7. Lower Attachment

The lower attachment is the connection between the
hanger and the duct section. For duct with a greatest
dimension to 28 in. (700 mm), fasteners that penetrate
the duct may be panel support fasteners. Reference
Figure 6-5.

8. Hanger Spacing
A straight duct section is actually a box section beam

of considerable strength. As in many structures, the
joint is the weakest point, so that is where the




support is. Duct segments up to 154 % in. (3930 mm)
in length with a dimension to 44 in. (1118 mm) are
normally strong enough to permit maximum hanger
spacing at 13 ft. (4 m). Duct segments up to

47 Y in. (1200 mm) in length with a dimension
larger than 44 in. (1118 mm) are normally strong
enough to permit maximum hanger spacing at 6 ft.
(1.8 m).

Very wide ducts iay require closer hanger spacing in
order to limit individual hanger loads to safe values.
They also may require intermediate hangers to prevent
the upper portion of the duct from sagging. For ducts
with dimensions over 80 in. (2032 mm) consult the
phenolic panel manufacturer.

9. Trapeze Selection

Trapeze members must be selected with careful atten-
tion to the position of the loads on the horizontal bar.
Reference Figure 6-6.

10. Riser Supports

Rectangular risers should be supported by angles,
channels or framing channel (strut) secured through
the sides of the duct with sheet metal screws, blind
rivets or phenolic duct panel hanger rod attachments.
A sheet metal slecve inside of the phenolic duct is
required whenever screws or other fasteners pass
through both sides of the phenolic panel. Riser support
intervals should be at one or two story intervals, i.e.,
12 ft. (3.66 m) to 24 ft. (7.32 m), as suitable for
loading. Reference Figure 6-10.

6.2.11 Hanging System Selection

The selection of a hanging system should not be taken
lightly not only because it involves a significant portion
of the erection labor, but also because an inadequate
hanging system can be disastrous. In any multiple
hanger system, the failure of one hanger transfers its
load to adjacent hangers. If one of these fails, an even
greater load is transferred to the next. The resultis a cas-
cading failure in which an entire run of duct might fall.

There are many hanger alternatives, especially in the
upper attachments, Besides structural adequacy, the
contractor’s choice of hanging system must also take
into account the particulars of the building structure,
the skills of the workmen, the availability of tooling,
and the recommendations of the fastener manufac-
turer. Because of these variables, it is suggested that
the hanging systemn be the contractor’s choice, subject
to the approval of the mechanical engineer.

Figures in this manual show typical hanger construc-
tion. When special conditions require high safety factors
or the ability to withstand vibrations, individual con-
crete or steel attachments can be specified to be capable
of supporting test loads equal to the minimum rating
listed when they are tested in accordance with methods
described by Underwriters’ Laboratories, Inc., for Pipe
Hanger Equipment, Bulletin UL 203, latestedition,

The supports discussed here are not seismically qualified.
Refer to SMACNA’s  Seismic  Restraint  Manual
Guidelines For Mechanical Systems for additional rein-
forcement required by earthquake hazards.




INSTALLATION DETAILS (3)
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PROJECTS REFERENCE LIST

IM panels and System air ducts have been installed in more than 500 projects
around the kingdom of Saudi Arabia and area and in any possible application:

P Hospitals & Operation Theatres

P Hotels B Pharma Industries
- Commercial Centers J» Clean Rooms

> Industries J» Food Industries
P> Office Blocks # Swimming Pools
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U L PI’Od U Ct iQ® @ Solutions

Air Ducts

COMPANY

Jiangyin W.T Thermal Insulation Material Co Ltd
No.5,North Waihuan Road,Huangtang Development Zone,Xuxiake Town
Jiangyin, Jiangsu Sheng 214407 China

MH62656

<)

/e
Trademark and/or Tradename:

Note: For additional marking information, refer to the Guide Information Page.

View model for additional information

Air Duct, Rigid, Rigid Duct

Authorized Fabricator, Leminar Air Conditioning Industries LLC, Unigulf Air Conditioning Industries LLC

Last Updated on 2023-11-08

The appearance of a company's name or product in this database does not in itself assure that products so identified
have been manufactured under UL Solutions' Follow - Up Service. Only those products bearing the UL Mark should be
considered to be Certified and covered under UL Solutions' Follow - Up Service. Always look for the Mark on the

product.

UL Solutions permits the reproduction of the material contained in Product iQ subject to the following conditions: 1.
The Guide Information,

Assemblies, Constructions, Designs, Systems, and/or Certifications (files) must be presented in their entirety and in a
non-misleading manner, without any manipulation of the data (or drawings). 2. The statement "Reprinted from Product
iQ with permission from UL Solutions" must appear adjacent to the extracted material. In addition, the reprinted

material must include a copyright notice in the following format: "©2023 UL LLC."
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Intertek

Test Report Report No: SHAH0053265103
Application
Company: ZHUOZHOU CITY YUANHONG ALUMINUM CO.,LTD. Date: 201542 A 15H

Building 1,Dongguan market east road,
shuangta office, zhuozhou city,
baoding city, hebei province

Sample Description:

Antibacterial
coating
Sample Name :  aluminum foil
Model : A
Commission
Assay type : Test

Test Item:
As the client required, see page renewal.

In the page

Approve:

Cheng jun
General Manager

Intertek Testing Services Ltd., Shanghai
6/F_, No. 2 Building, Shanghai Comalong Industrial Park,No. 889 Yishan Road, Shanghai, 200233, China.
L%f#ﬁﬁﬁ*ﬂﬂ%ﬁﬂi@ﬂ
fE TR 889 SFRT LML 2 S5 6 # MIBURIS: 200233
Telephone: +86 21 6120 6060 Facsimile: +86 21 6495 4500
www.intertek.com  www.intertek.com.cn
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DAS Certification

QUALITY MANAGEMENT SYSTEM

Certificate of Approval
This 1s to certify that the Quality Management System of:

Company name:

Innovative Manufacturing Factory

Located: P. O. Box 62676, Riyadh 11595
Kingdom of Saudi Arabia

has been assessed by DAS Certification Ltd and found to meet the requirements of:

ISO 9001:2008

The certificate is valid for the following scope of operation:

Production of Pre insulated Ducting Panel Board

Date of Certificate Issue: 2" January 2011
Certificate Valid until: I* January 2014
Certificate Number: DASKSA 66454-251

This certificate is the property of DAS Certification and is valid from 2™ January 2011 until I* January 2014 and remains valid subject to satisfactory
surveillance audits. Re-certification audit before 2™ December 2013 issue ] certified since 2 January 2011

A

Date 2" January 2011

Authorised

DAS CERTIFICATION Ltd.

Company Number: 3384526

1 Wellington Close,

Horndean,

Hampshire PO8 0OUR

Telephone & Fax: +44 (0) 2392 597888
www.dascertification.co.uk

Email oﬁiceg@ascenification.co.uk

A s—' c:”
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ISO 9001: 2008 || EeOrG:
SYSTEMS
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Burj Rafal Riyadh ..................................... king Fahad street
GASCORiyadh ...l

General Stateof Survey ...

MASCO Riyadh ..o,

Al-TOUKhi (SCECO ) .o,

Ministryof Health ... ... ... Minister OfficeRiyadh
FAD Investment &D ......... ...

Panda Hypermarket ................cooiiimieeneannne Om Al-Hammam, Riyadh
Al-MOorjan Sooq ......cooooiiiiieeeeee

Warehouse ... ..l

Dar Alpha Al-sadhan ..................................

Ministry of Higher Education ...

Al-Khaleejeiah's Studio ........................._.

National Guard and Special Forces ...

ST C e Riyadh, Jazan, Arar & ofuf

Saudi Ceramics Factories .........oooooveevveeeen..

0000000000006 06606

sceco main office building Riyadh
Sulimaniah

Riyadh - Ulia
Dammam Street
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Projects and Sites

v

location

Hafof — Faras station
AL-THOMAMA

Jeddah

Al-Kharj — Riyadh
Sulimaniah- riyadh
Riyadh

Riyadh Riyadh

Riyadh




@) ¢

@) Projects and Sites -----soroeeesnseseenne e location

Q Jea’n Hypermarkets Makah

Q Holiday InnHotel _____________ ... Dammam

@ Moevenpick Hotel . Dammam

e Tadawi Hospital . ________ .. Dammam

0 Al-Shurra’ Mall Dammam

e Ministry of Health Hospital ... ... North Province

Q Aba-Alkayel Eng. Project ... ... .. ... Riyadh —Al-Mohamadiah
e Al-Hammad Co’s Project ... ... Riyadh

@ Ministry of Defense Riyadh___ .. _ .. .. ____....___. Aramco

Jeddah

And many

other projects. ..
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