IBL

T
OOC COO‘/"O

* ADC

Ok G)

ERs oF FLE® v

oth Edition

FLEXIBLE DUCT
PERFORMANCE & INSTALLATION

STANDARDS

Manufacturers of Flexible Air Duct



org

Standar ds
1
a

| ephone:

© . . =

endfe S o nS +— o

m.|n...lb ® = w— -0 cC

o _un-—- . o n O._

= (O] c © © A

oo = co S0 PR o

fhs.. aor (] < “ = QO )

T S_@T> o_won g
" o~ 9 (ORI o I = — - Q0
S5 . = o o © g L — O —
— — a
T —* < © %) © = RN
() —_ —
- .35 > Sgnuco «%¢ o g
. —
- Cr.IG.b E. —a o%co. o
o £3 .O Ven®e> c+= oc o
c S - (] - () (&] =
> o © — [%)]
) — < —
> S - ©
— +— cc & ©
o Cdler Ceo _
O cQ o N o <
Y— +— -0 =] T Cc
—_ o <
taxap — -0 ++*zc3

[&] o Y— -
+ 5 es o O — W () I
o 0} S o Lo © © »

o - =" 2
=) - c®oves _cS oo g
o o* © Q

o S"nca ST oTo _

- € © n = s ) I
» —o™> < T oo n? .

<, -2 - =T e oo
= - © T _occ © = TO
< o= o cC T co o cO "o )

o ®%g © )

- o= © o .Ihmth &)
(] o ae M —— [ O o <
< =o7 20 " 0nwo 00 o._

Y—
= - eoa 2] 4 [} atW

e — >0 00 nwoT O
© T a 20 prowow TEBEao
e c 0 S oc o dCde..L
c eelm . Lo c._-—os
E o ~om. o= o © C aa%co
- Mge O . . oaon
© o uor 5S>V e O n
- 0 - 2=-0 o _ 00w —_—_0_®
W o%o.2o. L_oou_ow © ©

pmn c cosoo oO. o_—

S - mlpi Lo C Oov—_c®
c = © o — 00O c_So
- 2 -Q-—-0 o5, 3¢ oc0OLOOW
i Mlees Fooade FDTO_
n 0OSCc>O

— .- TOLoC — —

S o 0DT




Table of Contents

ntroducti on

Scope

Ter ms

Common

n o
-] —
—
k] ©
c 13
© —
Y— " n
wBono~oe 28—
o - _ o
— () o>
(&) — LT
— S o =
— o L O N ©
— > oc < o
n © c®© -3
o J ®©E& - n0O
e — L S
E wo - © T
o — "0 = SO X .—
— > X (O] >
N —— Cc ®c o
——CO@ T OV © O >
mOE_ o dJ0BCc
NECEENVO wmw o
cCooO._CC>._.uco
—_MONEFEFDWLWwMmMA
D_u
< o -

DA NN OO0 A

2NN NerNerNesNeoNesNerNerNerNep)
Q
(@]

o
~

n
o) C— —
c O— ADE
— 0}
— - e
NANQUOISTIEGN Tl NOOT &
A g A AT QYN NN NN
(7, (o) N8} owm o =}
- O cS - 4 o
co ._O0O -3 %) L
—C 13 c o
oc © O S50 O« o
O O WO o0+~ ».—
T _ O — L -
- A o) — n © —
— c c L C© o C c®Oo
aor — CcC Ol » — O «
~._ 0 VDO .— c._ _oQ
(2 [ @) I exE— .,IW —
C© C.— »n © ”n © — —
—Q— 0 Neen_oo_—wwondc
— 3 O _CCoOoDC c
B0 .0 B OC T OT O
- T OO e X T — 0
Cneeccafneoc®S O
Oc_0_>S0C._.>000._0
—_—e <0 N0 L0 LWL
- >
© o O NM<
PANMNBENDONOD AAAAA
o

N TTTTTTITTSIISTS

c

FIl exi bl e

O LW LWwLw
NN NN

eaning
Repl acement
Repair

Cl

Duct

©CONMNOO®OO
NNYPNNM®

— O
c .-
[P c
Eown o
.- —_
) = +—
.- o O
535 - oc
— T O 4 O
T OOV O
O X o X
wooc - o O
TooO,mcow®
—cc o=00n
T ©—
C e . _DOO0OO
Too0ow-0555S
e OCTTO
. _ ..o 000

OO OO — o«
~00==2000
7]

(O]

Faanom<tmo~
Oowwowwowowoo
o
<

—
o™

St andar ds

Ref erence

<=
)

p

Per f or magic e

N
o™

3
4
5
| nst &I171 afi on

Pressur &8 2Dr
e
S

Duct

i Yalalalalal
—_—zzzZzZZ
O W w W ww
Znnoonon
Wpnpnooao

Lo
o

<

Il nst




1

4 DAV

g I'xa

9

19ng

29d0uUu®vW 10 J Iad

®

1su

INTRODUCTION

I ntroducti on

The Air Duct Counci l Fl exi bl e Duct Performance & I nstallati
HVAC industry in 1980. This standard has been the instal
industry for many year s.

Thi s edition seeks t o mak e it easi er t o |l ocate topics (
homeowner s. Each chapter addresses a specific interest, b
foll ow and understand regardless of background or expertise
Di scl ai mer s

As with all the previous editions the information contai ne
practices based on the avail able knowledge of the members o
reference of this standard should review all/l federal, st at
Counci | assumes no responsibility nor accepts any Jliabilit
standard

CHAPTER SUMMARY

Chapter 1 Scope

Establishes the breadth of this document.

Chapter 2 Common Ter ms

Establishes some commonality of ter ms. Some terms in this
reader s. To help reduce confusion some of the more i mport al
Chapter 3 Design

The Design information in this manual is for informational
The best sources for designing a duct system can be found i
Manual Q for Commerci al Buil di ngs.

Chapter 4 I nspection & Installation

Emphasis for inspectors and installers. Exampl es of the pr
Appendi x D is a handy tool for anyone interested in the proj

Chapter 5 Care
Common questions regarding duct replacement and/ or duct cl ez
Chapter 6 Performance

mance standards that the ADC has determined are impo
duct .

Per

fo
possi

o=
D

o
=
o

Chapter 7 Reference Standards

The | i st of standards referenced in this document.



CHAPTER 1: SCOPE

This standard sets forth instructions for properly installi
includes requirements fiosubatledi hsekabéde a@awmdt son No attempt
designate a specific materi al or construction.

Fl exi bl e ducts shall be categorized as either Air Ducts or

requirements in Appendi x B.

Speci al considerations not covered by this standard may be 1
T I'ndustrial applications; i . e. particul ate conveying, col
f Outdoor applications; i . e. continuous exposure to direct

Ducts shall be |Iisted in conformance to NFPA Standard 90A &
T They shall be tested in accordance with-Mdmae rAwrri tDeurcst sL ¢

and Air Connector s, uL 181.
f Such ducts shall be installed in accordance with the col

N
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CHAPTER 2: COMMON TERMS

Air Barrier

The membrane of the fl exible duct which actually contains t1l
Air Connector

A category of flexible duct not meeting the requirements of
penetration, puncture and i mpact) and having | imitations on
90B. Air Connectorftsownrd o demé&nd ileabdly @af the | isting agency.
Air uct

A category of flexible duct tested and classified as to t he
UL 181 Standar d @&nedc tiadnegnutblafrs esdhnagpyel abel of the |1 i sting agenc)
Aut hority Having Jurisdiction

The organizati on, of fice or individual responsi ble for and
its installation.

Classification

For purposes of this standard, a method of identifying, ma
category, physi cal styl e, positive pressure class and veloci
Equi val ent Length

Additional |l ength added to the actual duct I ength in duct s
fittings, bends, etc. (see Tot al Equi val ent ngth).

Excess Length

The di fference between the fully st Hetnceheddretxrtanceepgnh hl eamgt bl
Fl exi bl e Duct

A preformed, fl exible, tubul ar passage for supply, return e
document , the ter ms designated Air Duct and Air Connector
intended use and application.

Friction Loss (Bends)

The static pressure | oss in bends of flexible duct, express:
radius ratio. Co is a dimensionless coefficient which repre
pressure in terms of velocity pressure.

Friction Loss (Straight)

The static pressure |l oss in a straight run of flexible duct
[ Pa/ m] .

Il nner Core/ Liner

That portion of insulated fl exible duct which determines t he
I nstallation Instructions

A manuf@&ctpuiated instructions in accordance with the terms
materials to install the flexible duct.

Leakage

The time rate of air volume | oss expressed in cubic feet pel
Listed

A published |i st by a recognized approving agency acceptabl
fl exible duct, tape, masti c, and clamp have been tested to
181B and maintains periodic inspection to assure productio
l'isting.

Listing Mar k/ Label

A printing, tag or ot her mar king device of the |l isting age
product t hat certifies compliance to the applicable Standa
relating to installation and maxi mum physical conditions of



COMMON TERMS

Lot
A collection of wunits of a product of a single category,
same conditions and from which a sample is to be drawn and

Per meance
The time rate of water vapor transmission thromBa)}lhe vapor

Pressure
The positive or negative static pressure expressed in inche:
Radi ated Noi se
The sound power |l evel transmitted through the duct wall, exy
Sag
The distance deviati on, expressed in inches per l'ineal f oot
pl ane between suspension points on installed flexible duct
Snaking
Unnecessary directional change in any plane (horizontal, vel
Sound Attenuation (Il nsertion Loss)
The extent to which sound power | evel is reduced (attenuat e
deci bels (dB).
Sound Generation
The sound power | evel which is generated by the movement o f
(dB)
Ther mal Conductivity (k)
The time rate of heat fl ow through wunit thickness of an i
perpendicular to the surface, induced biyn .ufMAF. [ WEprat ure di
Ther mal Resi stance (R) —_—
The mean temperature differencp, at,equili bri um, bet ween t w
induces a unit heat flow ratdtAmrBUlAC\uUmMW]t. ar ea. Expre%sed [
(@)
Tot al Equi valent Length n
The sum of actwual duct |l ength and the equivalent | ength of f
@
Ultraviolet (UV) Light X
I nvisible radi-magnetio shecetemtiryping betwagns (ild9&mMIMme .Ti ght
(o
Vapor Barrier/ Retarder ;
The outer membrane of an insulated flexible duct.
. o
Vel ocity c
The average time rate of air flow expressed in feet pe® mini
g
(]
o
3
o]
=]
(@]
@
R0

1su
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CHAPTER 3: DUCT DESIGN

3.1 Installation Restrictions and Use Limitations
3.1.1 Flexible Duct Installation
Fl exi bl e ducts shal/l be installed in accordance with the
instructions.
3.1.%halll not be installed in concrete, buried bel ow gr
3.1.%hall be interrupted at the i mmedi ate area of oper
coll ection heat sources to meet | isted equipment cl e
3.1.2 Flexible Air Connectors Installation
3.1.838hall not be installed in | engths greater than 14 ft
3.1.8hall not be spliced together with short collars to
3.1.8h8&1 1 not pass through any wall, partitimoarer encl oc
fire resistive rating and shall not pass through f 1
3.1.3 Vertical Ri sers
Shall not be used for vertical risers serving more than t\
3.1.4 Temperature Limitations
Shall not be used in systems with enter air temperature hi
3.1.5 Duct Penetrations
Shall not penetrate a wall where fire dampers are requirec
3.1.6 Additional Uses
Shall not be used to vent appliances for cooking, heating
recommended by the appliance manufacturer.
3.2 Benefits
Fl exible air ducts provide multiple benefits and advantages.
Foremost, except for those intentionally perforated for aco
| i Memesaning they have zero | eakage when properly connected
hel ping systems achieve the extremely |l ow | eakage | evels de:
I'n addition fl exibiesuwliat edducwistaht omel df fpdrei nRys . This all ow
install ation costs as the ducts dtohfemcctt .have to be wrapped ai
Fl exi ble air ducts also have inherently befged soned &inent
insertion | oss values are higher as compared to standard she
Fl exi bl e duct are densely packaged all owing for easier tra
around building obstructions.
When properly sized and installed per the procedures in thi

efficient option for HVAC duct systems.



DUCT DESIGN

3.3 Common System L

Most HVAC systems a
these systems are s
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3.3.1 Radi al System

Radi al Duct Systems al so

that is centrally | ocated
supply individual spaces

Figure 1
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DUCT DESIGN

3.4 Sizing

An efficient HVAC system must include properly sized ducts
Ducts should be sized according to the predetermined energy
throughout the space. Oversizing or wunder sizing ductworKk
for the HVAC wunit resulting in energy | oss.
The fan in an HVAC system generates positive pressure in th
ductwork as it seeks equilibrium. As the air flows through
from the duct surface characteristics, changes in direction
pressure drop, or friction I oss, and it can be measured in i
Each system component, direction change, et c. produce a res
drop measured in inches water column (1 WC) which is physic:
straight section doadf 9dOucdegr eFeorb eenxda mprl ef | exi bl e duct is cons
duct because it exhibits the same pressure drop as 20 feet
I'n determining the correct size, sum the total equi val ent
fittings, mi xXi ng boxes, and entrance and exit |l osses (See
total pressure drop value.

Figure 3
The worksheet for determining the total pressure drop of t

Entrance fitti8&8§g Et.

Total duct leng2hftE.

2 x 45A Heémdgs =22 Kkt .

1 x 90A D@d)d £20xft.

Exit fitting =35 ft

Tot al Equi val ebh22Length =
Al t hough the distance from plenum to terminal end in this

|l ength used to determine the correct duct di ameter would be

The equivalent | ength values for bends & fittings represented

D and based on 900 &fpom atu pQ.ly8 diuEG@/s1 and 67660 f pmumah Bub68sl WC/ 100
The flexible duct system should be designed per the requiremen
Design and Manual Q Commerci al Duct Design.



DUCT DESIGN

When determining the proper duct size the equivalent | ength

9edegree Bend (Figure 4)
A 9dkgree bend has pressure drop equal to approxi mately twen

45 egree Bend (Figure 5)
A graddeatyr & bend has pressure drop equal to about ten (10)

1868egree Of fset (Figure 6)
A 1-86gree offset has pressure drop equal to about forty (40)

oo

Figure 4 Figure 5

1d2na 9 |1q 1 x8 |d40av

ad0u®eWw 10 JI1ad

®

Figure 6

1su |



DUCT DESIGN
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Ther mal Performance

i bl e Duct Medi a ( FDM) is used to resist the flow of e

during cooling or out of the duct during heating. |

ol l ed& by hehmaF bDMeosnmnsotna nyc ecall led RRequirements -for air

s vary depending on the energy-valbde bei conffofmacee. v

a#d 2i § OR74] To accommodate these requirements, ADC

ratings of R4.2 [0.74], 6.0 [1.06] ,v alnde s8.Mey[oln.d4 1§ .. (

ul ated ducts are-vcad)nusaldememgte/arFaj\eairbdnalRUube Rased or

and not include air barriers, air films, vapor barri e

hel pful equations and t erms rel ated t o Ther mal Res
nduct|V|ty are |isted bel ow. Heat Transfer is al ways fr

.1 Ther mal Comfuctivity (k and

er mal conductivity is a materi al property of FDM and

rough unit thickness per unit area per degreeanmnf temper

uni t s.

.2 Ther mal Qoanldwec)t ance (C

er mal Conductance is the measure of the ability of the

ickness per unit area per degree of temperature

Equati owallue Ca (/k (otrhi ckness of FDM when | aid flat at r

5.3 Ther mal -vRaelsuies)t ance (R

er mal Resi stance is the measure of the ability of the

ickness.

guatiomaRue -Raluke C

EquatiomaBue R (thickness of FDM when |l aid fla&at at roor

Ther mal Performance Certification

4 DAV

ADC maint aipmastag wkridicati on and certivhiloetirani pgset o aolacfcc

9 1q I1x9
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Sections 6.2.1 and 6.6.1 of this standard.

ting-upngr bgtrhomwwas establi r. in
for flexible ducts I|isted UuL181 St
am includes testing at t h nd t he
aGt umerati ons to cl assif c and fl e:
Con tu pn uteeds tfiond oat t he f ae inued R
classification.

program test met hod measur ¢ ducti vit
for the insulation at the thickne
flexible duct component s a provi di
ired wall thicKaless. tDharcrale

gs are based on the conduc he insul
d in a fl at confagurharonel

barrier, or ot he ducting

buil ding codes emphasi ze rment s f
rmini Wl daest aRd include | al luct
| atailoune sR shal l be based on t he insta
thickness only. Look for Thermal Performance ertifica
ma | Performance.



DUCT DESIGN
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.7 UV Il ight

me polymeric materials used to manufacture nonmetallic f1l
traviolet (UV) Ilight radiation UV radiation occurs natur
mp s .

e outer barrier (jacket) may degrade if ducts are install
c where direct sunlight enter s, e. g. turbine vent s, sky
grade i f ducts arter epaotsmento nleadmpn e(allV ae mpiitot er ) i nstall ed wit
|l ess the product is specifically designed to withstand ex
mp s, speci al care shalll be taken to ensure the outer vapo
rect path of such radiat i nr ec oRmerfeenrdeantci eo ntsh & oma nsupfeacc tfu rcer
|l ated to UV exposur e.

8 Fire Safety

exi ble ducts camermctorbtet‘lsckoi:nesbiedemeetdaisL|Iaterubnducts, but they
gar died me®end u Dt.Tihbel eUL 181 Saf &F gc tDdaaded aArid fDourc t s mads Air Col
ed t o i nvestigate safety perf ormance as referenced in t
chanical Code (I APMO) , the applicabl e National Fire Prote:
d | ocal codes.

e UL 181 Standard has been sed for more than 40 years for
vel oped by taking a wide range of safety related install/l
tegrity and fl ammabil ity characteristics. Four (4) fire
aracteristics of flexible duct as foll ows:

3.8.1 Surface Burning per UL 181 Section 7

The Surface Burning Characteristics (Fl ame Spread aanOSmok
using the 25 f1t. [ 7. 6m] tunnel test met hod t hat i's "publ i
Mat erials (ASTM E84), the National Fire Protection Assoc
Standards I nstitute (ANSI) >
3.8.2 Burning Test per UL 181 Section 11 8

-
Ease of ignition/burning test using a Bunsen burner on bot

@
3.8.3 Flame Penetration Test per UL 181 Section 10 X
FIl ame penetration test wusing a specifically designed®dStest
from exterior to interior of the duct -

@
3.8.4 Fl ame Resistance Test per UL 181 Section 8 -
Component fl ame resistance test conducted on tapes,ifabr
exposed direction to the air system. —-

9 Fire MRadiedt AArssembl i es -

(]
friegsei stance rating refers to the period of time an &assemb
ructural&fpnotduoh. clltegosyahoe Ratkengs atBXUW)sseobeéli €sf if oe
ilingeiliromgt$, beams, col umns, wall s and partitions based
263 (ASTM E119), "Fire Tests of Building Constru-ction an:
hour fire rating) When an assembly complies with the te
rformance in the fire test, and other pertinent spetific
sembly details are included in the fire resis&i Oalaseembl
rtifications Directory Product iQ, www.ul.com/PiQ. I\/Pny d
cts and air connectroerssi.s tTahnicse ddierse cgtnosr ys hoofu | fdi rbee consul t ed |
r air ducts within a particular assembly design. 2o

1su
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DUCT DESIGN

3.10 Bathroom Exhausts and Vent s

Fl exible air ducts and air connectors |listed and | abeled in
13 Mol d Growth and Humidity Test. This test ensures that
conditions and that mold introduced to the duct surface wil
proper installation will allow flexible air ducts and conne
applications or applications with the potential for mol d gr ¢
Ducts used for exhausting bathrooms and vents in cold weath
i ssues with condensation collecting on the inside surface of
3.11 Deeply Buried Duct

he Air Duct Council is aware that certain local, state,
encapsulating ducts within additional insul ation material s.
ducts undenr ibnlsouwnat i on when installed in attics. Although tF
for improving the overall t her mal performance of the system
outer vapor barrier can potentially |l ead to moisture probl e
conducive to condensation such as ASHRAE Climate Zones 1A,
ducts may invalidate the manufacturers | isting to the UL18]1
when considering the practice of encapsulating or burying a




A

CHAPTER 4: INSPECTION & INSTALLATION

4.1 I nstallation Key Points

SI ZEDBI| exi bl e duct shall be properly sized per the requirem
applicabl e

Ti me should be taken to complete sizing calculations for ai
systems, any ducting system should be properly sized per t
Manual Q (Commerci al ).

ROUTEBI| exi bl e duct runs shall be propdigsngkdrmgted to minimiz:¢
Ducting systems should ALWAYS run in the most direct path
unnecessary turn or sag in the duct increases friction and
EXTENDEMDI exi bl e duct shall be installed fully extended usi |

connections.

Al ong with being installed in the most direct path the duct
can increase pressure drop and reduce air fl ow.
BENDEBI| exi bl e duct bends shall be greater than or equal t o
Sharp bends in ducting significantly increase pressure dr oy
di ameter and properly supported.

SUPPORTEDexi bl e ducts shall be properly supported.

Duct supports shallbabeviatrhi niwnurh ovMi der supports recommended
to condensation. Hori zont al ducdtbh nteny aglsalaindbeesupgalt ed sa
interval s

SEPARATEDexi bl e ducts should be separated in areas con1d2ucive

To prevent condensation forming on the outer surface f t he
over the outer duct surface. Locations where two ductgsurfe
(@)
SEALEBI exi bl e duct connections shall be properly sealef usi
met hods. —
D
Care shall be taken to properly seal the ducting using mat
sealing and installation methods can | ead to | eakage which «
(o
Not e: An I nstallation Checkl i st can be foun@ i n
This checkl i st can be wused by installers or in
ducting is installed properly. )
c
4.2 Air Duct or Air Connector o
Fl exi ble ducts are classified by their performbdMade WwWhen t e
Ducts and Air Connectors. The standard includes sevehteen
characteristics, and product performance testing. Si%teen
tests are applicable to Air Connectors. One (1) is reserve
testing detail .) o
I n many cases, Air Ducts and Air Connectors | ook similgr in
duct is an Air Duct or Aliirs iCofgne ¢ thoeer piroo diucctexami ne t heg
=]
T Flexible Air Ducts wildl have a rectangFAiaréDuctsquaie i
T Air Connectors wil/l have a circufAanm ICios‘)mIiemgaoddaibteil%rwv,hiAcit
Connectors will fFiomcliwndd attHeatworndson | engt hs not over 14

1su
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INSPECTION & INSTALLATION

4.3 Bends

When making bends to flexible air ducts or air connectors
equal to one (1) duct diameter (see Figures 8 & 9). I f th
significantly increase pressure drop throughout the syst
efficiency and performance.

For bends made prior to or after a metal connection, exte
|l ength before and after the connection points. This avoid:
whil e also i mproving the airfl ow.

For proper support, place strapping both before and after
run.

CORRECT BENDS

Figure 8 Figure 9

Figure 10



INSPECTION & INSTALLATION

| NCORRECT BENDS

Ducts shalll not be crimped tightly against truss
materi al s.
Duct runs shall be made with the minimum practical Il ength
the next. Excessive duct l ength and i ncrease pressu
performance. Ducts shal/l not be installed excess |l eng
Figure 11
4.4 Routing, Sagging, & Snaking 14
Fl exi ble air ducts and connectors should al ways i nst al
directions multiple times wil!/l increase the frictionsrate
system. 9
@]
Fl exi ble air ducts and connectors mu installed i™ the
be used to prevent sag where 90A b by ©pl ac
Excessive sag creates more friction ro@ in t
| NCORRECT ROUTI NG ;
[¢)
o
c
o
o
[¢)
o
3
QD
=}
o
[¢)
Ro

Figure 13

1su |
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INSPECTION & INSTALLATION

4.5 Supporting Flexible Ducts

4.5.1 Hanger Straps Material & Width.

Various materials are used regionally to hang and
particul ar materi al in our installation instructions.
Hanger or saddle materi al in contact with Flexibl
sufficient width and rigidity to prevent any rest
supported sections rests on the hanger or saddl e

or connectorlld&dldess t han

For fl exible duct installed in Climate Zones 1A,
where higher | evels of heat and humidity are |ikely
not | e3gwitdheant o support the flexible duct. Thi s
condensation at the point of contact with the hanging
fiberglass insulation potentially caused by the supporti

Figure 15

recomm



INSPECTION & INSTALLATION

4.5.2 Support Spacing

Fl exi ble duct shall #dénseppal seddédinz mawalhisjmfamd verti cal

Figure 16

[EnN
(e2]

Figure 17
.5.3 Ceiling or Truss Supports

g beams or truss members may be used to4&up
al s, andwiade. at | east 1

1d2na 9 |19 1 x® |4 0av

ad0u®eWw 10 JI1ad

®

Figure 18
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INSPECTION & INSTALLATION

6 Compression

necessary longitudinal and circumferenti al compression o
sulting in reduced air flow and | oss of system efficien
stalled fully extended and not compressed.

simplified, yet easily understood, comparison can be ma
nking @oge@r demMuces or chokes off the water flow. Al so,

essure than a much shorter one. Movement of air through

4. 6.1 Longitudinal Compression.

Fl exi ble air ducts and air connectors should al ways be
compressi on. Due to the helical configuration of flex d
significantly increases pressure drop and reduces perfor
4.6.2 Circumferential Compression.

Fl exi ble air ducts and air connectors are intended to b
opti mal air fl ow, care should be taken to avoid compres
Ducts should not be forced into smal/l building cavity ar
or the duct i nner l'iner di ameter . Il ncident al compr essi
acceptabl e. Compressing the duct vapor barrier and insul
characteristics and could also result in |localized conde

Figure 20

4.7 lInstallation Instructions

Al 1 connections, joints and splices shal I& biensmadé aiinona
instructions. Al way s &r efnesrteanlclea ttihoen mannsutfrauccttuiroenrs f or mor e
Due to the wide variety of ducts and duct assemblies witdtl
taped ends, crimped metal ends, etc.), only the standardi z
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4. 7.llnstallation Instructions foNoAmet ®ukt s wnhthAPlalCno

ConnectUsamsy Tape and FasBSphet/ssng Tape and Fasteners

1. After desired | ength is dletfelmi hbadk ¢acrtkeomphdtéeélngul ati on
around and through duct witbdr e&mnifegetrhessrcicsisoas4d”" Citl00 mm]
wire with wire cutters. Fol gl davcék. j acket and insulati on.

"»
2.Slide at | east 1" [ 25 mm]2 .Toad p ec ocroer ecsv etro gfeit thteirngwi @ hd a't | e
past the bead. Seal core t ot acpd.l aSecwirteh caotn nleecatsiton2 wwrtahps2 c |l
of duct tape. Secure connetcaded wiotrlre ehdmpampd agaest t he beas

over the core and tape and past the bead.

18

>

)

@)

m
3.Pull jacket and insul ati dnPublalckj aocvkeert caorde.i nBaipeti op bac
jacket with at | east 2 wr apjsacokfetdsucttogted phee.r Avi dlhampg hepast 2
be used in place of or in combination with the duct -
tape. o

(1

o

c

(¢}

NOTES:

1. For uni nsul ated air ducts and air connector s, di sregard r e

2.Use beaded sheet metal fittings and sl eeves when usigg nor

3.Use tapes |listed and | abeled in accadarldB&ce with Standard

4. Nonmetallic clamps shall be Iisted and | abefieg8Ci.n acgor dar
Use of nonmetallic clamps shall be |Iimited to 6 in . g.

1SU | s®aoazzsuew 10 } 1ad
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INSPECTION & INSTALLATION

4. 7.l ternate Installation I nstructi o\wosnnieotralAiirc Daictths
Pl ain Ends

Connections -dadngpMasteisc and Fasteners

Step 1

Af ter desired | ength is detern around

through duct with knife or sci wire cu

Pull back jacket and insulatio

Step 2

Apply mastic approximately 2" y aroun (

the collar of the metal fitti a 4" [

mi n. l ength met al sl eeve. Ref contain

for application rat e, applic ti mes

handling information.

Step 3

Slide at least 2" [50 mm] of

and past the bead

Step 4

Secure core to collar wi t h

Secure cores to sleeve ends

beads

Step 5

Pul I jacket and insulation baoc

wi th at |l east 2 wraps of duct

pl ace of or in combination wit

NOTES:

1. For uni nsul ated air ducts and air connector s, di sregard r e

2.Use beaded sheet metal fittings and sl eeves when using nor

3.Use mastics |listed and | abeled in acddmBMaonnc ec omttahi nSetra.ndar

4. Use tapes |listed and | abeled in accdrld&#c.e with Standard |

5. Nonmetallic clamps shall be | isted and | abefigBCd.n accordar
Use of nonmetallic clamps shall be |Iimited to 6 in. w.g [
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4. 7.13nstall ation I nstruction f osrMeAiarl |Duc tws tahndP | Aiirn Eonnd

Connections -dadngpTapesor Mastic and Sheet Met al Scr ew
1. After cutting duct to desidrSacudreengt v, o wllldarb/asxlke gvaeck @i ng
and insulation exposing corsecr €lwsi ms gaoced eagusalsigwaaebynd cir
using suitabl e met al sheasscr ewBetfearmi déeamepgteirsnaldnder 12"

seal ing method (Steps 2 or $9r dbwd off @r pdiozmetdéemyg . 12" [ 300 mm]

required and for pressures 4"

over, sebaFojoipneswutbs masntdieec a4pplw.ed. [ 1

outside wairfacz wrfapsobf adlusteewape appli
en rmantd wspiimgal has tliacpsp ianngd tparpoee t o col

this step when using mastics per

X9 |4 0av

3.Slide at | east 1
for attaching duct
mm] met al sl eeve f

" [ 25 mm]6.®uUl torfjeckweer anmmedt ail nscwlldtairom bac

o take joafcfk edar wivwenr 2emdsapsf od 4H'UcfTO0@ape.

spliciing Rl adeagothsonfi ducombi nati on wi't
(1

= -+

19na

PO URW 10 J 1ad

1su |
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INSPECTION & INSTALLATION

4.8 Fittings, Fasteners & Seal ants

4.8.1 Fittings

Sheet metal fittings to which flexible ducts with plain

2 inches [50 mm] col |l ar l engt h. Beads -gerag «ptainpmsalorf owh e

attaching metallic flexible ducts using sheet met al SCr ews

Sheet metal sleeves used for joining two sections of fl exi

[ 100 mm] in |l ength and beaded on each end. Beads are

clamps or when joining metallic flexible ducts using sheet

4.8.2 Mastic

Mastic shall befJLil8{#eBd and mar ked

4.8.3 Tapes

Tape shall be IAllskt &M®B and mar ked

4.8.4 Nonmetallic Fastener (Plastic ties)

Pl astic ties often called fidL pl1&beB shalll be |isted and mar

FIl exi bl e duct secured with nonmetallic fasteners shall be

4.8.5 Metallic Fasteners

Met allic fasteners are not required to be |isted.

4.8.6 Screws

ADC does not recommend the use of met al scremst dlolri cmaki

fl exible air ducts. Procedures and material s -mettaadds ,c mas

fl exible ducts are evalwuated wusing UL181B Standard whi cl

Potentially, metal screws can -themalbki tht&l ermpberedtstsn sor

ADC all ows the use of sheet metal screws for making connec
4.9 Typical I nstallation Locations

4.9.1 Ducts in Attics

When installing flexible ducting in attics, the ducts ca

strap materi al and proper spacing. Fl exi bl e ducts can al s

support centerline spacing does not exceedllf/®uwr widd)t hf.eet

(Refer to Section 4.5 Supporting Flexible Ducts)

Avoid installing ducts in areas where exposure to direct

wi ndows, etc.). As most fl exible ducts are intended for

to eventual deterioration of the outer vapor barrier (Ref

Avoid running ducts wunnecessarily high up against the roo

closer to the roof Il ine and this elevated temperature cal

system and potentially increase the occurrence of condens:



INSPECTION & INSTALLATION

4. 9.2 Ducts in Crawl Spaces

I n accordance with the building codes, ducts installed wun
ground Al | duct s u ¥ faabcoevse sthhael | e abret hat( il.eeastnot sitting di
addition, the crawl space shal/l shield the ducting from e
may be exposed, such as a mobile home crossover duct, on
exposed conditions shall/l be used.

Care must al so be taken to ensure that the area under the
t

vapor barriers offer protection o the insulation from nc
standing water from flooding wil!l deteriorate and not perf
4. 9.3 Ducts in Walls and Between Floors
Fl exi ble air ducts can be installed in walls and bet ween
be supported by straps at six (6) feet maximum intervals
exterior walls refer to the appropriate energy code for t
the exterior space.
4. 9.4 Ducts in Plenums
The building codes require that materials installed in pl
Smoke Developed | ndex f 50 or |l ess when tested in accord:
or Class O Flexible Air Ducts and Air Connectors meet thi
pl enum.
4. 9.5 Ducts in Fire Resistant Rated Assemblies
Refer to Section 3.7 for materials allowed in Fire Resist:
4. 9.6 Ducts Exposed to the EIl ements 292
Unl ess specifically designed and | abeled for outdoor use,
outdoor s. Ref er to the appropriate energy code for speci
installed outdoor s. :‘5

(@)

4. 10 Contact with Fixtures -

4.10.1 Hot Equi pment o

x
Fl exi bl e air ducts shall be installed with a minimum cle
manuf a&t umet all ation instructions. They shalll not bev inst
equi pment that exceed&® madei dwmtr enmommearcdad euse temperatur e

@
4.10.2 Pipes

o
Contact with pipes, both metal and plastic, shmpiupas b% avoi
should not cause damage to the flexible dudeter mRipe manfuf :
contact with the flexible ducting will |l ead to degradati or

av]

(]

o

3

o]

=]

(@]

@

Ro

1sSuU
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INSPECTION & INSTALLATION

4. 11 Leakage

Fl exi bl e duct has inherently |l ow | eakage properties due to
barrier. These give the flexible duct itself | eakage rates
made to the other systems.
A higher than expected | eakage rate can occur at connection
used. To assure a | ow |l eakage rate for flexible duct syster
T Reference applicable industry manual 9§ nSMMAMGEMA,a nNA IsMAg)l
fitting joints to rigid ducts, plenums, etc.
f Make flexible duct connections/ spBi cecsommeadedr das¢al:
instructions for this Standard.
T Seal flexible duct connections wi t h seal ing mat eri al
Mechanically secure connections with approved clampi ng
T Repair any rip, tear or hole in the air barrier using
met hods recommended by the manufacturer.

4,12 Condensation

I n areas with high humidity, it is possible for condensatio
when the temperature of any surface is | ower tha&mi she dew
phenomenon is commonly observed on a glass of ice water pl ac
It i's important to neotad uehadatnsdlat $ owi tlanhidgler Rase the i ke
correct t her mal performance, the duct needs to be exposed
compression
To reduce condensation there are several installation pr a
condensation.
4.12.1 Practices to Avoid

4.12D@ct Contact

Wh e n duct s make contact, the temperature between the d

temperature. (Figure 21)

Figure 21

4.12.1.2 Insulation Compression

Compressing the thickness of duct insulation significar

surface condensation. Avoid compressing the duct insul e



INSPECTION & INSTALLATION

4.12.1.3 I nsulation Contact

o~mo» b

-—> &~ ~m &~ > b

>- »

4 .

A
i

void |l aying duct directly on attic insulation in arese
ropsubpended to allow free circulation of ambient air
5 for proper duct support.

Figure 22
.12.1.4 Adding External Il nsul ati on
void adding extra insulation to the outside of the du
ontain an outer vapor barrier can potentially | ead to
reas of the country conducive to condensation. I n add
he manufacturers listing to the UL181 Standard and/ or
onsidering the practice of encapsulating or burying a f
.12.1.5 Tight Strapping
void installing duct supports too tightly this coagp | ec
.12.1.6 Exposed Met al Fittings
xposed metal fittings |l ead to condensati on. Al | %etal
he building code @)

-
.12.1.7 | mproper Sealed Inner Core -

D
void air leakage from flexible duct inner cores.> Unc
eads to surface condensati on. -
.12.1.8 Porous Inner Core ;
he use of porous inner Iliners should be avoided GHn ar:¢
coustical Products) c

(¢}
12.1.9 Torn or Unsealed Vapor Barriers -
ir infiltration through the exterior vapor barriem can
nner | iner @
Field Alterations :
ations made in the field, such as applying—faodad‘n't?onal
ation, surface painting, applying internal sanitpzers
rmance of the duct® alnidstviongd anhde/ onra npurfoadcu cutr ewar r antgy .

(¢}
Personal Protective Equi pment ®
ated flexible air ducts generally contain fibergdass
ction, use a properly fitskedewapplroosd fiespingtolpthndg
I 1ation.
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CHAPTER 5: DUCT CARE

5.1 Duct Cleaning

Properly maintained HVAC systems with regular filter chan

Q-
c -
» o
—
e}

of al | air duct types has bec
fol

me a common
is from the inside surface of X i

bl e duct s

ot | ¢ @otihreg duct the owner should consider du

year s ol d. Repl acing a -Vdau cute s ynsstudnat wionh
tall ation methods should not only provide
t em.

nn + =

Qo @

d to
DCA)
d vac
cessa

3
o
“< o0
@

adpirnogc ess i s compl e

e t e any flexible duct C
d to maintain air tigh

, o
ness and duct ther mal p

_‘
o3
" o
o>
®

e
D =

it replacements without wupgrading
| opportunity t o i mprove sydnaéme ener

_.3,,,301
3~-
T »w =0

bl e duct manufacturer continuously work toWalrdei ncr
R4. 2 to R6 to R8-sel&kbpd.ax Rihgctod dwirt h poooB g Rluxt sealaed
e he homeowner maximizes system efficiency and c¢omf

S5 = —
”w oo

5.3 Repairing Torn or Damaged Duct
i ble duct vapor barriers can be repaired usi
product |isting.

I f the internal core is penetrated, damaged, or torn the

|l exi bl e duct should | ast the | ife of
un

ge:
pI

1
(o
gy

ea:
R
ort

ng

pl acement of the duct. I't is not recommendec

duc



CHAPTER 6: ADC TEST STANDARDS

6. IPer formance Val ues

Table 1 Iists the required tests and units of measurement ai
applicabl e.
For comparison purpose only. Not for desi@nprédouctdecmdagi eeedi
dat a.

Property Recommended Perf or man

t i oNnT hée.r2mal Performance

Ther mal LosRs* ArAFf/tBFRWAC/(W] Te c : )
4 0.74] (minimum) @ 75AF [ 24AC]

sbe
Al | di ameters 2]

(9]

iction Ld&gssaight: (in.w. g.Tepserecl0® AFt6i.2{. Rah mloss
" [ 300 mm]f duct @ 1000 f pOm 3[ §.21 5m/ s(]JmMaxi mum)
eter

90A bend | oss coelf.fOi c(imanxti muGn)
@ R/ D = 2 26

®
3

>
Acoustical Sound Attenuationfes$ecti orRA®GaWLRst3i cal Perforngnce
o

(dB) Sound Generation Due to complexity of data, rec
Radi ated Noi se performance is stated. DReherl to N
D
x
Static PresAd. /Rlecropmmended OpTeerséBteict g onSt6a.t2.c4 Press. / Tempoc Per |
12" [300 mmlositive Pressur el 40iAn.F wW.600.A (d]JPajJontinuous -
di ameter 180A F [82A C] Intermittent®
o
c
Leakage cfm/in (dia.)LftTes@®leengtomPibct2.5eakage 2
All diamet grLd s/ mm (dia.) LmOo(Il0e3ngtih)7] x 10E
o
(]
Leakage cu.ft./hr. [L/s] Tes$ectionDbect2.5eakage (Il nclwuding
Connections) . o
All diameters 0.87 [ T]. 30ma xiOnktum) where D i-s
internal duct diameter in iBches
o]
=]
Permeance* U.S. Perm&Pang/ (sTlens$ection 6. 4.1 o
Al'l diameters Wat er Vapor Transmission Rafes of
1.0 [57.5] (maxi mum) oo
* Not applicable to uninsulated ducts.

1su |
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ADC TEST STANDARDS

Perf ormance Requirements
6.2.1 Ther mal Performance.
Ther mal |l oss properties of insulated flexible duct shall
duct wall thickness. Ratings shall exclude air film resis
The ther mal resistance (R) shall be determined using the
Where: R = Thermal Hf%AFsBRBWAE)(M] rounded to the nearest
th = duct insulation wall thickness (in.) [mm] roun
k = measured apparent -itmEHARR) [cWn(dulcAG)v]ity (Bt u
The insulation ther mal conductivity is measured accordin
mean temperature. Installed insulation thickness is dete
bel ow) .
{Jacket Lavfl}a_tNoW,i.dtCQ,r@ Di a.
th = 3.14159
2
The jacket | ayflat width can be determined by <circumferei
|l aying it on a flat surface, and then measuring the width
Not eThe -ofmackage insulation thickness measured in acco
equal to or greater than the calculated installed d
Not eARQt ual internal core diameter -8hahi mem)wiof hinmmi halt
core diameter
6.2.2 Friction Loss
Friction | oss shall be determined i nRlacemridaneecwidandtde
ASHRAE 120 Friction | oss for straight runs slisal l be pr
rated velocity range and di ameter range. Friction | oss
three different bend radii
6.2.2.1 Straight Runs
Frictiionnclhoesss of water gauge per 100 feet [ Pa/m] of duc
antAir vboChridhe[obhs] he vertical axi s. For convenience of
may al so be plotted. For purposes of r etdodmehnmr]ld per f
nominal internal duct size, tested at 1000 fpm [5.1 m/s

6.2.2.2 90A Bends.

Friction | os)p shaiflfi beepto(€Ced on the vertical axi s an
plotted on the horizontal axi s. Each R/ D value tested
perf or manc el 2voa | uBepPsO nfoomri n a | |l .D. duct in Section 6.1, a

be used.

The tegirsn &€ di mensionl ess coef ficient whi ch represents
dynamic pressure in terms of velocity pressure.
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Wh

T

——=g o TOT

® ®d®OC

e

® > O

2.3 Acoustical Performance
en acoustical properties are cl ai med, the duct shall be
st CodR1FD D2ta shall be presented in the following formr
6.2.3.1 Attenuation
Sound attenuation test data shall be reported by tabul
speci fied Il ength (such as dB/ 3 ft. [1.0 m] or dB/ 12 ft
attenuation at center frequencies of 125, 250, 500, 100
whet her determinations were made with or without air fI
data is applicabl e.
Because this data is not necessarily linear, the | imits
data explaining the Iimits of use. No additional atter
l engths tested
6.2.3.2 Sound Generation
Sound generation test data shall be reported for at | ea
range of wvelocities (shall include maximum rated vel oci
and 6000 fpm J[2.0, 4.1, 5.1, 7.6, 10.2, 12.7, 15.2, 20.:
Sound generation test dat a hall be reported by tabul ati
l ength tested. Tabul ated data shall show sound gener at
2000 and 4000 hertz.
6.2.3.3 Radiated Noi se
Radi ated noise reduction shal/l be reported with 0 air fI
the option of 4000 [20.3] or 6000 [30.5] fpm [m/s]zgleloc
Radi ated noise reduction shall be reported as dB/fTinear
frequencies of 125, 250, 500, 1000, 200 and 4000 hje>rtz.
2.4 Static Pressure/ Temperature Performance 8

-
exi ble duct shall be tested under simultaneous temperat
st CodR1FD 72 o

x
st temperatures and times under this standard shalt be:

(o
Continuous TemyletrOaAtFu r[ &6/0TAICthe f or 164 hour s. -
Intermittent T-dB@drFat Br2éA/CTi her 4 hour s. ®
r purpose of recommended per floromamale0 rvarmiurea!l iinntSeerEhtalo nd
al | be tested. I n additi on, the small est and | argest s
rformance verification. —-
2.5 Duct Leakage -

(]
ct | eakage shall be determined i-RlaccoUdah8é& @&tahdaADC. T
r ducts that includes fittings and connections shall be
akage shall be reported as an average | eakage rate of
ngth (CFM/in. dia./ ft.) [L/s/mm dia./ m]. -

3

o]

=]

(@]

@

R0

1su |
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ADC TEST STANDARDS

6. 3 Ma

There
requir

6. 3.

Wat e
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o
o
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rial Characteristics
e specifications external to this standard based or
, data should be determined and reported in accordan

Per meance

vapor permeance of the jacketing materi al is applica
ted and reported in accordance with Section 6.4.1
Di mensi ons and Tol erances
ions and tolerances of fl exible ducts s&aldlathe witt
Length shall not be | ess than advertised nominal
n 6.4.2
Sampl ing
ot herwise stated in the purchase document, qgual ity
rel ationship between the purchaser and manufacturer
y control records, no further sampling is required.

ods of Test

Water Vapor Transmission Rates of Vapor Barriers

ter vapor transmission rate of the vapor barriers s
ocedure A or ASTM F1249 Speci mens for test shall L
l e duct shall be selected from production materi al

m offourwe(n24) hour s. Specimens 12 in. x 12 in. [ 300m
i mate center of the sample duct

peci mens wi l |l then be prepared and tested in accorda
ocedure A or ASTM F1249.

rmeance of the materi al shall be reported as the ave
reported AAP&)IS. perms [ngls

Length Measur ement

th of flexible duct which has been packaged in compr
ing the duct. Measure while maintaining the tension
ference measurement: Apply an axial | oad of 25 1| bs.

€ minut e. Measure the |l ength with the axial tension
uct Marking

Listing Mark and Label I nformati on

cts shall be mar ked, | abel ed or printed at a maxi murnmn
contain at | east the following information.

l denti fying mark of the |listing agency

Manuf a&tudenti ficati on

Maxi mum Positive and Negative Pressure Rating

Maxi mum Rated Velocity

R-Val ue (applicable to insulated ducts only)
Classification of Surface Burning Characteristics (C
Il dentification as either an Air Duct or Air Connecto
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6.5.2 ADC Logo

A mark which is separate and distinct from the |isting ma
indicating compliance with this standard.

SADC"

1S

o,

2

%ERS OF FLEX®
6. 6 Product Certification

Upon request, the manufacturer shall certify that its produc
6.6.1 Seal of Certification

A mark separate and disti

nct from - et ADCe 1 iafhied at i olhhitso
performance requirement Mécobhpniszesd

pa
ahdadidnypyLaboAdDCor y

30

>

W)

O

M

(0]

x

o

(0]
6.7 Product Packaging -
Unl ess otherwise agreed or specified between the purchf@ser ;
t he manusf acttamecard commerci al containers. —_
Unl ess other specified, each container shall be mar kedgwith

f Production date or date code of the manufacturer

]
—

Each container S
be printed on th

f Manufacturer or Brand Name ®
T Product Designation Product Name (Optional) :
T Size (internal di ameter) o
f Nominal Length of Duct Section -
f Number of Sections per Container g
T Storage and/or Stocking Instructions (if any) =)
o
o
%

hal | &c empteaiid itche nmamlfladt ome i nstructi
e container.)

1su |
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CHAPTER 7: REFERENCE STANDARDS

7.1 Documents Referenced in this Standard

ACCA ManiuRdsiDdent i al Duct Design

ACCA Manu@dommer ci al Low Velocity, Low Pressure, Duct Design
ADC St anda-Rdi FHEx7i2|l e Duct Test Code

ASHRAE TM2@ hod of Testing to Determine Flow Resistance of HV
ASHRAE Hanidrbuonodka ment al s and Equi pment Vol umes

ASTM EBést for Surface Burning Characteristics of Building I

ASTM EW&t er Vapor Transmission of Materi al in Sheet Form
ASTM Flizsd%@ndard Test Met hod for Water Vapor Transmi ssi on F
Using a Modul ated I nfrared Sensor

ASTM Cilteh7i ckness and Density of Blanket or Batt Ther mal I nsu

ASTM CilT’hier mall Conductivity of Materials by Means of the Gua
ASTM Ei4Du7ct Liner Materials and Prefabricated Silencers for
ASTM Ci5Tle8st Met hodStfeaotre ST leardma l Transmission Properties by M
NFPA St andialrnds t9a0 A ati on of Air Conditioning and Ventilating
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APPENDIX B

UL 181 TEST SECTI ONS

Surface Burning
Characteri stxics X
Fl ame Penetration -
Burning X X
Corro’ion X X
Mol d Gr owt h
and Humi dit ¥ X
Temperatur ex X
Puncture X -
Static Loadx X
| mpact X -
Er os% on X X
Pressure X X
Coll dpse X X
Tension X X
Torsion X X
Bending X X
Leakage X X
Listing
Label ShaRect anguRaund
X Test applicabTle
- Test not applicable
a Applicable to parts of metals not inherently corrosion r
b Test applicable for flexible air ducts and air connect

grommets or other means of field support.

Footnot e 1

Tests for surface burning characteristics are to be conduct
Building Materials, uL 723 (ASTM EB84, NFPA 255) .

Class 0O Material: Shall have surface burning characteristic
Class 1 Material: Shall have flame spread rating of not 0
combustion amreded opmadkea ating of not over 50.

Footnote 2

These three tests, Pressur e, Erosion andsé Ceotl aapderataregriuar
property. For the erosion test, the variable is velocity,; f
collapse test, the variable is negative pressure.
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TYPI CAL DUCT TYPES
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