


Learning Objectives

Overview of the following Standards:

1. HVAC Duct Construction

2. HVAC Accessories
» (Fire & Fire/Smoke Dampers)

3. Duct Inspection Guide






Information Required for Duct Construction

ENGINEER CONTRACTOR
* Design Conditions: « Construction Considerations:
» Duct Pressure Class
e CFM « As Specified by the E.O.R.

_ Duct Dimensions
Static Pressure «  Panel Width and Height

Duct Size Panel Thickness (Gage)

Joint Type and Spacing

Fitting Types

Intermediate Reinforcement
Type and Spacing

Duct Pressure Class Sealing Requirements



Information Required for Duct Construction

 Table 1-3: Static Pressure



Information Required for Duct Construction

Table 1-1: Standard Duct Sealing Requirements

« Seal Class A = Most Stringent
* 4in. wg. and above
 All Joints / Seams / App. Penetrations

« Seal Class B
- 3in. wg. and above
« All Joints & Seams

« Seal Class C
« 2in. wg. and above
« Transverse Joints Only



Terms and Definitions

« Seams

* The joining of two longitudinally oriented edges (in the direction of airflow)
of the duct surface material occurring between two joints.

* Figure 2-2: Rectangular Duct / Longitudinal Seams
« Typical Seam styles
« Seams are designated with an “L-x"
« Ex: “L-1” = Pittsburgh Lock

* Includes “helical” seams (Spiral)



Terms and Definitions

 Longitudinal Seams
* Figure 2-2

* Page 2.10

Let’s take a Closer Look
at these Detalls...



Terms and Definitions

 Longitudinal Seams

« L-1 Pittsburgh Lock

Pocket depth from Y% in. to % in.
Use on straight duct and fittings

To £ 10 in. wg




Terms and Definitions

 Longitudinal Seams

» -2 Button Punch Snap Lock

e s in. pocket depth for 20, 22, and 24 ga
* Y in. pocket depth for 24 and 26 ga

e Tox4in wg

o Screws must be added at the ends of all duct of 4
wg and at the ends of 3 in. wg when the duct
1S over 48 in. width L2

BUTTON PUNCH SNAP LOCK




Terms and Definitions

 Longitudinal Seams

+ T-25a / T-25b
+ (TDC/TDF)



Terms and Definitions

* Transverse Joints
* All other duct wall connections are deemed to be Joints

* Girth Joints:  Louver and Air Terminal
 Joining two sections of connections to ducts
ducts
« Access Door and Access
 Branch and Sub-branch Panel FRAMES
Intersections
» Abutments to building
e Duct Collar Tap-ins, Fitting structures
sub-sections  Plenums / Fresh Air

Intakes



Terms and Definitions

 Transverse Joint Connections

Figure 2-1: Rectangular Duct / Transverse Joints

 Pages 2.6 through 2.9

 lllustrations of Common Connection Methods (Joints)
« Each Connection is given a “T-x” Designation

Each Connection (T-x) has a list of “Rules” for use

Each Connection may Qualify as Reinforcement
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FIGURE 2-1 RECTANGULAR DUCT/TRANSVERSE JOINTS




Terms and Definitions

3“ (

~
)
=3
2

 Transverse Joint Connections

T-1 Drive Slip
T-3 Reinforced Drive Slip ————l

* (Gage no less than two gages less than duct gage

Z
<

—

¢ 24 ga minimum

L S
¢ Qualification as reinforcement per Table 2-48 T ——
e T-3 Slip Gage as per T-1

Any length at 2 in. wg

r

36 in. maximum length at 3 in. wg

30 in. maximum lengfh at 4 in. wg T""“1 _— DR‘VE SLI P
Not allowed above 4 in. wg T—S _ REINFORCED




Terms and Definitions

 Transverse Joint Connections

« T-5Plain “S” Slip
 T-6is a T-5 with Hemmed Edges

* Not less than two gages less than duct gage

* 24 ga minimum

e  When used on all 4 sides, fasten within 2 in. of the
corners and at 12 1n. maximum intervals

e 2 In. wg maximum pressure



Terms and Definitions

 Transverse Joint Connections

« T-10 Standing “S”
¢ T-11&T-12
« Alternates to a T-10 with higher
reinforcement values



Terms and Definitions

 Transverse Joint Connections
« T-14 Standing “S” (Angle Reinforced)

STANDING S
(ANGLE REINFORCED)
T-14



Terms and Definitions

 Transverse Joint Connections

 T-21 Welded Flange
« T-21a Reinforced Welded Flange

Use Y2 in. minimum flange and continuous end

weld

Flanges larger than % in. must be spot welded,
bolted. riveted or screwed to prevent separation (2

in. from ends and at 8 in. maximum intervals)




Terms and Definitions

* Transverse Joint Connections
« T-22 Companion Angles



Terms and Definitions

 Transverse Joint Connections
« T-22 Alternate Companion Angles



Terms and Definitions

 Transverse Joint Connections
. T-25a/b TDC /TDF

P ER

FLANGED FLANGED

(WITH GASKET) (WITH GASKET)
1-25a T-25b




Terms and Definitions

* Transverse Joints / Connections
« Section 1.3.4: Transverse Joints for Rectangular Duct

* Paragraph S1.40 S1.40 |Fasteners used on steel duct shall be steel.
They may be zinc or cadmium coated.
Standard or self-drilling sheet metal screws
may be used as appropriate.| Blind rivets
using pull-through mandrels are not permit-
ted unless the holes are sealed to reduce air
lcakagp |Fastenings shall not project into duct

— - interiors more than % . (20 mm). Where
Modified in 4t Edition

— only bolts or welds are specified, other types
of fastening are not a]l&wad.'ﬂlinching or

similar techniques are permitted on sheet
metal to sheet metal applications. Consult
equipment manufacturer for adjustments to
type and quantity of clinches required.

ADDED in 4th Edition




Terms and Definitions

* Rectangular Intermediate Reinforcement

* Intermediate Reinforcement:
* Reinforcement added between qualifying Joints or Reinforcements

* Four (4) Basic Shapes
* Angle
« Hat Section (Channel)
* Channel or “Zee”

* Framing Channel (Uni-Strut)



Terms and Definitions

« Rectangular Intermediate Reinforcement

* Figure 2-3 (Page 2.12)
* Four (4) Common Shapes

« Table 2-29 provides RC Ratings
* Angle
« Hat Section
e Channel

« Table 2-30 provides RC Ratings
* Framing Channel (Uni-Strut)



Terms and Definitions

* Rectangular Intermediate Reinforcement

 Table 2-29 Intermediate Reinforcement
+ (Page 2.70)

* Three (3) of the Four (4) Common Shapes

 Reinforcement Class Column
 Alphabetical Designation
« RC-A through RC-L



Duct Construction:
Dependent Variables

 Figure 1-2: Dependent Variables

* Known interrelationship between the
elements of any duct construction.

 Duct Width
 Sheet Thickness
 Reinforcement Size

« Reinforcement Spacing



Option #1

REINFORCEMENT REINFORCEMENT
SPACING SIZE




SHEET

THICKNESS

REINFORCEMENT
SPACING




SHEET
THICKNESS

Option #3

REINFORCEMENT

SIZE




Duct Construction Dependent Variables

 Figure 1-2: Dependent Variables

 Choose Combinations for System Specific Requirements

Thicker Panel Gage

« Smaller Reinforcement Size

» Less Reinforcements Needed
Heavier Reinforcement

« Thinner Panel Gage

» Less Reinforcements Needed
Less Reinforcement Spacing

* More Reinforcements

« Thinner Panel Gage

« Smaller Reinforcement Size

DUCT
WIDTH <
REINFORCEMENT
SPACING 4

SHEET
THICKNESS

:

REINFORCEMENT
SIZE




Basic Duct Construction Process

* Rectangular Duct Tables

* Reading Guide Summary
 Page 2.5

* “Cheat Sheet” for using the Tables

Let’s dig deeper into the Tables...

Use Drive S0 of Hemames
"5 SHip e duct gago in

wodnn

sIEAARAEL 4 B

READING GUHDE SUMMARY

Exnmptor 54' + 337 duct 4 0L st spasing. On 54 sidey wse
F joinas on 22 ga. Gn 16~ sides flat skps of otives qualty per
cilsmn 2.

Exarngba: 547~ 507 oz 22 gans Uee F e S an 540, Cn 30
b D atShor Ea 191 Hyau ook jims onthe 300 sida st s
spaeing, they Ml e ) rated,

Comment: ftthe fable reguires a ieder code, all joinis onthat
kide msust gualify for e minmmam code letter related W the
TPt gage AN te SCasing

B | mim2z] o | e | e
=1

TEr iz T Sl 27 s ae | 3 | ]

Spacing refers 1o letler code:  BEDR jeind-to.-joir
migselsale o baremein|E- o temuodipe. O o
aleenanives

5 3 e 1 are

The grive sip s asceplad 43 beng A, B, or & rsted up i 200

Jolnt Opllon: Backup
mamber Gualfigs Hemsmed
"5 GHp — Ronforcod oe
Dirdugs Bligy - F
et codo wion seectad
droam Tasblo 2-28

e

i d AlIxrCaclD

R

HEMAIEL 5" 3L HENFORLED

etigth, TABLE 2.3
{Option TABLE 2-79
TRANSVERSE {Optiany
o HOIY INTERMEDIATE
1" W AL BT KN AR [——
A — |
- ‘_Jw we |
—
O o OGio[alo[eio]s e | s e
B B =
= = il . B . - R
il - R e o
[ A gl -
" \KR b e :
e ' o < anpla is cobd-rofed
- o o H angts b hot-rokked




Tie Rods

Internal Reinforcement typically used in Rectangular or Flat Oval Duct

» Used at Joints & Midpanels « Common Types of Tie-Rods

e Conduit
 Can be Used:

* With External Reinforcement * RC (rngid)
* Standalone « EMT (most common type)
. e Steel Rod
* Benefits:
« Smaller External Reinforcements * Threaded (all thread)

* Locks opposing panels together + Partially Threaded



Tie-Rod Attachments

-

A
,‘?\ ) fJ//
g e
= i
, 1] || Sauinin .
B
b P

c N

TIE INTC INTERMEDIATE TYPE
REINFORCEMENT BAGHIMNG LIP
T-3,T-GA, T-%4, T-14, T-14, T-21,
T-24 AND T-25

TIE ROD
ERSURE 2-54, 8, (0 {R &

FASTENERS

CM NESATIVE PRESEURES OF
A0 WG 1000 Pa) OR MORE
T.38 AND T.214 REINFORGE.
MENT MUST FASTEN TO THE
FLAMGES, SQLT AT & in. {200
i) sk IMTERVALS

QMLY GME TIE AT J2NT T-27

B =1 in. (25 mm) MAR,

TIE INTG EACH DUCT SECTION
ENDO ON JQNTS T-21, T- &2, AND
T-25 WMLESS ANGLE OR ZEE
BACKLFF IS USER

SEE TR ROD TEXT AND SEE ALTERNATIVES O FIGURE 2-5.

FIGURE 2-§ TIE ROD ATTACHMENTS




Tie Rods

Safety Stop!!
Tie Rods are Sized Differently for Positive & Negative Pressures

 Positive Pressure: * Negative Pressure:

- Tie-Rods are sized by LOAD * Tie-Rods are sized by LOAD & LENGTH

« Tie-Rods are in Tension * Tie-Rods are in Compression



1noAe poy all



Mid-Panel Tie Rods

« Acceptable alternative to external intermediate
reinforcement through 96 In.

* Applicable up to 6 ft joint spacing

* Transverse joints must already gualify as
reinforcements

* |f tie rods occur in 2 directions in the same vicinity,
they must: (applies to JTR and MPT)
* Be prevented from touching
* Or be permanently attached



Mid-Panel Tie Rods

* Do not use for outside If not waterproofed

* Do not use where grease or condensation can
collect
« Unless no penetration is made
 Or penetration is sealed watertight

* Do not use in underground/slab apps
* Do not use If air velocity > 2500 fpm

* Do not use near centrifugal or axial fans that can
create System Effects



Any Questions?



Lined Duct

* Figure 7-11: Flexible Duct Liner Installation
* Liner Adhesion (90% Coverage Minimum)
* Mechanical Fasters
* Transverse Edges

* Metal Nosing
* Adhesive Coating

MNOTE.
SEE TYFICALOUCT SRAMNCH ENTRY COREITION 1M FIG. 4-8.

METAL MQGING MLET SE USER WHEREVER LINER 15 PREGEDED
E' UMLINED METAL CTHERWIEE WHEM VELGCITY EXCEEDS
4000 FPR 4203 MES) LSE METAL MOSIMNG DN EVERY LEALNNG
ERGE. WOSMG MAY BE FORMED O QUCT OR SE CRANMEL

OR ZEE ATTACHED By SCREWE. BIWVETS OR WELDE.

INTERICOH WeDTH OF &7 (200 mm) AkD LESS GDES NOT
RECIUIRE PINES.

TIEC WELCZITY RATED
SIOCE OF LINER MLST
FALE THE AR FLOW

et
SECTION
TYPIGALLY 4 FT 3.2 m)
CR & FT. (182 m)

FAMK IR SPACING FOR FASTERERS
AETUAL INTERMWALS ASE ArFRCZIMATE.

A EIN ROW ey BE GRMITTED WHEN METAL ROSING 5
USED. "E° THEM STARTE FROM THE MOTING,.

o e
o, 3] ¥ al E

0 - 2an]Frd a4 VA EN a2 15

i - 12.7 MPS) SFOE 0B | rice | (1B | (45T

2904 - SO0 FPM ik ' ER a 14

ET . A0S WP e omEsm | pow | 0sa | o

AlR FLOW

oy
oo ‘?
kY

DETAIL, . i

RIETAL MOGIMNG
CHAMMEL QR ZEE

LARPELNAND BUTTED CORMNER

Bl AGE PIhs

3776 el A DMG
B40H SiDE OF 4
BUFTTED LOMGITUDIMAL
LIMEF SEAM THAT

12 AWMAY FROM &
CORMER

ALTERMATE
FOLGED
< CORMER

s AL TRANSYERSS

EDOCES TO BE
GOATED WITH
ADAT BIVE EXCERT
WHSEN MOSING 15
FREGENT

LINER ADHERED TO
THE [FICT W TH BoSs
KA. AREA COWERAGE
OF ADHESIVE

* UNLESS A LOWER
LEVEL IZ 3ET BY
MARMUFACTURER
OR LISTIRG
AGEMNCY

FIGURE 7-11 FLEXIBLE DUCT LINER iNSTALLATION




Lined Duct

* Figure 7-11.:

* Mechanical Fasters

2 Velocity Ranges
*0-2500 FPM
«2501-6000 FPM

"A” PIN ROW MAY BE OMITTED WHEN METAL NOSING IS
USED. "E” THEN STARTS FROM THE NOSING.



Lined Duct

~

AIR FLOW
* Figure 7-11: Metal Nosing et
\I\
* Metal Nosing MUST be
used when:
o 7\
*Liner Is preceded by A> /N
unlined metal /
1
*On ALL leading edges
when the velocity is over DETAIL - A
4000 fpm
METAL NOSING
CHANNEL OR ZEE

Page 7.13

Figure 7-11



Round and Flat Oval Duct

* Round Duct
- Terms and construction options
- Spiral & longitudinal Seam

* Flat Oval Duct

* Hanger Selection



Transverse Joints

RT-1: Beaded Sleeve
« Same Gage as Duct
« 3 Screws
14" and Below

RT-2: Companion Flange
« Min. Flange Sizes
« Reinforcement:
« See Table 3-4
« Male Rings



Transverse Joints

RT-3: Drawband
Same Gage as Duct

RT-4: Qutside Sleeve
1” Min. Hub



Transverse Joints

RT-5: Crimp Joint
1” Min. Lap

RT-6: Swedge (Bell)
1”7 Min. Hub



Spiral Seams

RL-1: SPIRAL

Refer to Round Industrial DCS for higher pressures



Longitudinal Seams

RL-2: LAP JOINT

RL-3: LAP JOINT

RL-4: BUTT WELD



Longitudinal Seams

RL-5: GROOVED SEAM

_-6A: SNAPLOCK
_-6B: SNAPLOCK
-7 SNAPLOCK
|-8: SNAPLOCK

AN AU AU




Round Reinforcement

Reinforcement Rings ; |

- 3-2 Reinforcement _
Angle Rings

- 3-3 Attachment Schedule
FIGURE 3-3 ROUND DUCT REINFORCEMENT

Reinforcement Sise Duct Ta. in. Nomber of
lass Wxbi=T ) Attachments

A A & oo under 3
[; R WA E2 and uncder f
i I b8 and onder £

i I R Sthard wnder L

- 1 2w Hs o and under | £

F 2mdwih T8 and under )
{1 33 H D6 and onder 24

Table 3-2 Angle Ring Size Takie 3-3 Ring Attachment Schedule



Round Reinforcement

Companion Flange

Duct EXag. in. Flanpe Setection
sp 2o 4 (R
- Reinforcement 1 EX 1w | b ¥
13--25 ] Mo | e m e
AND 2 4R T 2o Mg
. J4 - il P w2 A e
- Connection o TEIRY

Table 3-4 Companion Flange Joints
tised As Reinforcement

ttarsclacd vings in 16 ga are an acceprable sheblly heovier silermstive to the spescifed ¥ in. thickooss cings,



Round Duct Construction Tables

« Positive Pressure Systems
« Longitudinal and Spiral Seam
« Unreinforced Panel Gages up to 10in.wg.
« Unreinforced Panel Gages up to 96 in. diameter

* Negative Pressure Systems
* Longitudinal and Spiral Seam

« Specific Tables per Pressure Class
* Reinforcement Options based on Spacing



Table 3-5

(Page 3.8)
Notes:
* Positive Pressure Only
10 in. WG MAX
* Longitudinal Seam

Spiral Seam

MAX. Diameter, in.

Congivima seam | SpaTSe ]

4 28 28
[} 28 28
! 28 28
I 28 28
12 28 28
14 28 28
L6 26 26
I & 26 26
20 24 26
22 24 26
24 24 26
30 22 24
6 22 24
42 22 24
45 20 22
54 20 22
i) 20 22
Bl & 22
72 ] 20
T8 & 20
B4 I8 20
a0 & 20
3] I & 20

Table 3-5 Round Duct Gage Unreinforced
Positive Pressure To 10 in. wg

Table 3-5, pg. 3.8

Note: +10” wg,
24” Round
Long. or Spiral Seam



Round Const. Tables —
Positive Pressure

Table 3-5
(Page 3.8)

Notes:
e Diameter = 24”
* Longitudinal Seam = 24ga

MAX. Diameter, in.

Longitudinal Seam

Table 3-5, pg. 3.8

Note: +10” wg,
24” Round
Long. or Spiral Seam

Spiral Seam

4 28 28
5 28 2N
= 28 28
1) 28 2K
12 28 28
14 28 28
L6 26 26
I % 26 26
20 24 26
22 1.::,.-34- 26
24 24 26
360 22 24

Table 3-5 Round Duct Gage Unreinforced
Positive Pressure To 10 in. wg




Table 3-5, pg. 3.8

Note: +10” wg,
24” Round
Long. or Spiral Seam

Round Const. Tables —
Positive Pressure

MAX. Diameter, in. | Longitudinal Seam Spiral Seam
Table 3'5 4 18 b
(Page 3.8) 6 28 28
" 28 28
10 28 28
12 28 28
Notes: v = =
 Diameter = 24" 16 26 26
« Spiral Seam = 26ga = - =
< £ P
22 24 q;r;'ﬁ
24 - [ 26
30 22 24

Table 3-5 Round Duct Gage Unreinforced
Positive Pressure To 10 in. wg




Table 3-9, pg. 3.16

Note: -10” wg,
24” Rd, Long Seam

Long. Seam Const. Tables —
Negative Pressure

Table 3-9

(Page 3.16)

Notes:

« -10In. W.G.
 Long. Seam
 Diameter = 24"



Table 3-9, pg. 3.16

Note: -10” wg,
24” Rd, Long Seam,

Long. Seam Construction - e
Negative Pressure

One solution is:
« 5 ft. sections (roll size, coil width)
« 24 Gage
 Join pieces of duct with any method approved for -10 in. w.g

 Install a Class “A” reinforcement at center of each piece, resulting in a
stiffener spacing of 5 ft.



Round Reinforcement

Table 3-9, pg. 3.16

Note: -10” wg,

24” Rd, Long Seam,
5’ segments, 24 ga,
A reinf.



Note: -10” wg,
24” Rd, Long
Seam, 5’
segments, 24
ga, A reinf

Long. Seam Construction - Negative Pressure



Table 3-9, pg. 3.16

Note: -10” wg, 24” Rd,
Long Seam, 12’ RS, 12’

Long_ Seam ConStrUCtion _ duct, 20 ga, Rienf Joint

Negative Pressure
Another solution could be:
« 12 ft. Stiffener Spacing

* Duct to be 12 ft. made from (2) 6 ft. sections

« 20 gage = Minimum Panel Gage

« Companion flanges will be used and also act as stiffeners i.e., reinforcement
» Use Table 3-4 when companion flanges are used for reinforcement



Table 3-4, pg. 3.6

Note: -10” wg, 24” Rd,
Long Seam, 12’ RS, 12’

Round Relnforcement duct, 20 ga, Rienf Joint

b. Companion Flanges used for remforcement shali be:



Note: -10” wg, 24"
Rd, Long Seam,
12’ RS, 12’ duct (2
6’ segments), 20
ga, Rienf Joint

Long. Seam Construction - Negative Pressure



Hanging and Support Systems

Basic Definitions of Hanger Components
» Upper attachment
* Lower attachment
* Hanger (vertical)

* Trapeze (horizontal)



Hanger Upper Attachments



Hanger Upper Attachments

16 GA (1.61 MM)
BAND {RON
HANGERS

Concrete Anchors



Hanger Upper Attachments



Hanger Lower Attachments



Hanger Lower Attachments

LOAD RATED .
FASTENERS
HANGET,//7 i
|
_ SECURE STRAP
WIRE
lm[nJ ...... N
10 in. (254 mm) ‘
DIA. MAX,
/ =7 /f’"\
BAND OF SAME SIZE 24 in. (610 mm) 7 y
AS HANGER STRAP DIA. MAX.
36 in. (514 mmy) } }

DIA. MAX.




Hangers (Vertical)

TRAPEZE HANGERS
STRAP OR

| / ANGLE ROD

A i




Hangers (Vertical)



Flexible Duct Systems
* Follow manufacturers installation instructions

« 1-1/2” Wide Hanger Minimum




Cable Hanging Systems

* Follow manufacturers
installation instructions

* Dyna-Tite (Dura Dyne),
Clutcher (Ductmate), Hang-
Fast (Gripple), nVent CADDY
Speed Link (Erico)

* Proprietary product. SMACNA
Testing & Research Institute for
SMACNA verification as an
“acceptable alternative”



Trapeze (Horizontal)

When using Table 5-3:
 Ductsto 96" W: a = 6" max

e Ducts >96”" W: a =3" max




“Rules” for Duct Support

* Round Duct supported every 12 ft. or less
» Rectangular Duct supported every 10 ft. or less

* Upper attachment has an allowable load of ¥4 of
the failure load

» Horizontal ducts will be supported within 2 ft. of
each elbow and within 4 ft. of each branch...



Figure 5-12
pg. 5.22

“Rules” for Duct Support

Elbow Supports:

* At Least One Support
INn Shaded Area

* Optional Heel Support

« Spacing Per Table 5-1



Figure 5-13,
pg. 5.23

“Rules” for Duct Support

Branch Supports:

« At Least One Support in
Shaded Area

« Spacing Per Table 5-1



Table 5-1,
pg. 5.7

Hangers



Hangers:

Sized by Calculating ¥2
the Duct Perimeter

4 Spacing Options
3 Material Types

Maximum Loads for each

Hangers

Table 5-1,
pg. 5.7



Figure 5-8, pg. 5.16

Riser Support From Floor

Fig 5-8



Figure 5-10, pg. 5.20

Riser Support From Floor



Figure 5-10, pg. 5.20

Risers Support From Floor



Risers

Supports 1 to 2 story intervals. Max.12-24 ft.

» Longer distances consult Industrial Manuals
Risers must be hung in tension

Rectangular duct, 3°- 6" max duct wall to shaft wall
» Larger dimension consult Industrial Manuals
Round duct, tight to shaft wall

» Larger dimension consult Industrial Manuals

Round duct — if using supplemental steel below split band, consult
RectIDCS for steel sizing

Duct gage also determines fastener load

Use trapeze table for +60” duct or heavy ducts



Figure 5-7, pg. 5.15

Large Duct Support
See Table 5-3 for trapeze up to 144" length

HAMNGER COUPLED TO

EXISTING TIE ROD
(OPTIONAL) - - HANGER
: -
H C o riemmmmmmmm—— s . /_,.z‘

_ I"" > -
L HER T d
HANGER - I| HizR m‘d - L 1 =
T ||| | HE ff}_f___-f"’ l
— ._\__\_\_L | . o -

-
| ¢

| i i
1

[
!
e

L HAMNGER ATTACHED T TRAPEZE BAR

L4 +0 OF Lo + D DEFINES Fi2 FOR TABLE 5-1



DESIGNERS SEOULD CONSIDER
SPECIFYING 3TARMLESS STEEL

R OTHER CORANSION AESISTIHG
MATERIAL

FITCH

Dishwasher Hoods

ExbalsT DUCT ——
WATERTHIMY i

]

-

= —

CELRIMG

- EXHAUST HISEAS ————=

MANUAL DAMPER
IN UCT OR

IFWELDCITY 5 HiGGH. OR
RCUITIMG REGQUIRES & LOMW FORT,
CONDITIONS MAY REZUIRE

A DRAIMN [N T BASE

GF THE RIGER QR AT

THE LCAY PRINT

-1

DISEWASHER ——————rrr——

CUTLETS

WASHER
THAY

TRAY

FLOQR

WASHER ELEVATICN
SOMNMECTIONS IM WASHER

FIG. &

pesianiss SouLs I ROTAL TS 10
COMNSULT 4.8 G H KOUSTRIAL
WVEMTILATION PLATE Y5305
FOR OTHER INFORMATIOH
SEEMING B {152 mm) BY
WASHER WIRTE AR WVELOCITY
500 FPa 42,5 MPS] MIMNIBLIAG

STAMCARD UCST
COMETRUCTIGM -
MADE WETERTIGHT

REAMLIAL
CAMPER

DISH RACK DISH ¥WASHER DASH RACK

FIiE H
IALTERMNATIVE METHOD)



Section-02

FIRE, SMOKE,
AND
RADIATION
DAMPERS



CODES AND REGULATIONS

o NFPA 90A
Standard for the Installation of Air-Conditioning and Ventilation Systems

a UMC & IMC
Uniform Mech & International Mech Codes

a NFPA 80
Standard for Fire Doors & Other Opening Protectives

o NFPA 105
Standard for Smoke Door Assemblies & Other Opening Protectives

o SMACNA Fire, Smoke & Radiation Damper Guide

« NFPA Codes contain

recommended practices
and technical data for
determining fire-resistive
requirements

Often specs state that fire
dampers shall be in
accordance with 90A

IMC contains the language
and the requirements for
the HVAC system,
iIncluding dampers

The SMACNA Fire, Smoke
& Radiation Damper
Manual is a guide. The
exception is Michigan
which incorporates the
manual



WHO ESTABLISHES WHAT IS “ACCEPTABLE”?

-« THE DAMPER MANUFACTURER!

*Anyone who requires or does any change not specifically
shown or defined by the manufacturer Is not in compliance

with the “AS TESTED" UL safety label of that fire or smoke
damper.




Roles and Responsibilities

* Design Team
* Architect / Designer:
« Clearly identify all fire-resistant assemblies and their hourly ratings on the drawings

* Engineer:
« Clearly identify on the project drawings all duct penetrations of fire-resistive assemblies
and the details and methods required to maintain the fire-resistive integrity of those
assemblies

s*Mandatory via Administrative Section of the Model Building Codes

+*NFPA 90A — Section 5.4.6



Roles and Responsibilities
*Code Officials:

« Verify plans and specs. comply with Local Codes

« Verify that the plans and specifications completely identify all fire-resistant

assemblies, and the details of how those penetrations are to be protected

* Note: It is Mandatory that the plans and specifications completely identify all

fire-resistant assemblies, the construction methods and materials, and the

details of how those penetrations are to be protected



Roles and Responsibilities

aContractor
*The HVAC Contractor is not responsible for
determining or specifying the quantity and location of

fire, smoke, and celling radiation dampers



FIGURE 5-1
BASIC FIRE DAMPER
INSTALLATIONS

A = Retaining Angle
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DETAIL 1

SEE FIGURE 5-3
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A. Retaining Angles



FIG. 5-2
UNTESTED DAMPER ALTERATIONS

 ITEM #1.:

« SEALING RETAINING
ANGLES TO WALLS



FIG. 5-2
UNTESTED DAMPER ALTERATIONS

« Sealing Angles to Walls
* not required or recommended

* |f Local Jurisdiction Requires it:
» Contractor to RFI design team

« Sealant must be approved by the
Damper Manufacturer



FIGURE 5-1 SEE FIGURE 5-3
BASIC FIRE DAMPER
INSTALLATIONS

. e DUCT R AY
-7 ATTACH
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B = Damper Expansion Space | 7700 | e d e
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(Annular Space) | |




B. Expansion Space



FIG. 5-2
UNTESTED DAMPER ALTERATIONS

 ITEM #2:

* FILLING ANULAR SPACE
BETWEEN DAMPER AND
STRUCTURE



FIG. 5-2
UNTESTED DAMPER ALTERATIONS

 Filling Expansion Space:
* Not Tested
* Not Approved

* Not Permitted by Manufacturer’s



H. Access Door or Panel

1. Install as shown in Figure 5-1



H. Access Door or Panel

Figure 6-2: Removable Duct Section



Breakaway Connection to Duct

Breakaway connections are required in order to
allow the ductwork connecting a fire rated damper
sleeve to "breakaway" from the damper sleeve so
that the damper remains within the fire rated
opening, thus maintaining the integrity of the wall or

floor.



BREAKAWAY
CONNECTIONS (others)

Manufacturers
Installation
Requirements



FIG. 5-9
DUCT LINER
INTERRUPTION



METAL NOSING

SAFETY STOP!!
* Metal nosing Is required whenever liner Is

preceded by unlined metal




Fig. A-3
Diagonal Penetration



FIG. 3-3
SMOKE DAMPER

SEE NOTES (NEXT PAGE):



EXCEPTIONS — SHAFT ENCLOSURES

a Shaft Enclosures: Ducted Riser

* Steel Subduct Assemblies

«22" Minimum Rise (Inside)



EXCEPTIONS — SHAFT ENCLOSURES

o Non-Ducted Shaft with Subduct Assemblies

e Steel Subduct Assemblies

« 22" Minimum Rise (Inside)



FIG. 12-1
SUBDUCTS

- Where Subducts enter the shaft directly
opposite each other, or Iif Subducts are

of a large size ®, subduct shall not
create an obstruction to airflow

- Rule of Thumb: Total area of subducts
entering the shaft at the same level
shall not equal more than 25% of the
total shaft cross section




- Fire dampers @ are
used at fan

connections @

- Shaft penetrations
above fans must use

fire dampers @

SUBDUCTS



TESTING & INSPECTION

aFIre/Smoke Dampers

aSmoke Control Systems



INSPECTION, TESTING & MAINTENANCE

aDampers to be tested and inspected 1 year after

Installation

aTest & inspection frequency shall be every 4 years,

except In hospitals where frequency Is every 6 years

aOperational test after installation for dynamic fire

dampers and combination fire smoke dampers

- NFPA requires

periodic
performance
testing on fire
dampers and
smoke dampers

* NFPA also

requires
acceptance &
periodic testing
for engineered
smoke control
systems
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3.

4.

HVAC Duct Systems Inspection Guide
Duct Inspections Overview - Reviews

Material Requirements
Duct Construction Schedules

Panel Thickness, Reinforcements,
Joints/Seams
Pressure Classifications

Duct System Supports

Support Methods for Duct and
Connected Apparatus

Flexible Duct / Connector

Length, Type, Support

5. Sealants

Types and Required Use

6. Barrier Penetrations

Methods to penetrating and
protecting from Fire / Smoke

/. AcCcess

Maintenance Requirements

8. Air Terminals

Provisions for Locating
Support of Grilles / Reg./ Diff.



HVAC Duct Systems Inspection Guide
Duct Inspections Overview — Reviews (Cont.)

9. Volume Control Dampers
 Manual / Automatic
10. Building Compartment Leakage
* Investigate the Airtightness of
Building Compartments to be
pressurized under emergency
mode situations
11. Plenums
 Review Construction of Field
Erected Plenums and Casings
 Maintenance Requirements

12. Special Duty Systems
« Grease / Fume Hood Systems
« Shower Rooms
« Smoke Control Systems
13. Insulation
 Review types and applications
14. Tests
 Determine what Tests are
required
« Establish Testing Procedure



Duct System Inspections Checklist

e Pass / Fail Checklist

« Deficiency Notated by Code

HVAC Duct Systems
Inspection Guide

T =Type

| = Incomplete

DUCT SYSTEM INSPECTION CHECKLIST
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HVAC Duct Systems Inspection Guide

Appendix A:

Function of Ducted Air Handling Systems

List and Descriptions of Specific Systems
Example: A.5 Room Pressure Control

* Narrative description of the System

AL ROOM PRESSURE CONTROL

Ruooins are desiened t fuve posilive pressuce or oom-
sive pressuce, Eoreneral Gose dhal Bave oose D puow-
ceod shpariy e dkan Fan powiored exlaast will haves
prosiptive pressare, When the opposite setaation oxists,
the roont will have negative peessue, The intended
brabence oan e oupser by unpdnad opentnp of doors o
windows, the wronp position of dempers, fatlove of mn-
ICTACENLE CONErnEs, unanticipastod wend pressore on the
buoilding cxterior, ard othior cocemstances. Pressue
conlrol 15 vaticul oo fire sdvation snd mochemacally
or belogically  conlicninated  zones. Rommad - and
wiperEehey slates of operation of fun sestenes mws be
ndderstood o order t proservs Twealthe and satoy,



HVAC Duct Systems Inspection Guide

Appendix A:
Function of Ducted Air Handling Systems
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Figure A-5 Variable Volume System
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FIGURE A=5 VARIABLE VOLUME SYSTEM




HVAC Duct Systems Inspection Guide

Appendix B:
Duct Construction Materials

Descriptions of Specific Materials

Example:

e Table B-3 Stainless Steel Sheet
Thickness

Thickness in Inchos Weight Thickuoess in Millimeteors
rape ) Talue , 'R kp'm# .

M. W, R Mom. 00 ™ oD ™ Déam. Alin. Max.
Al 11 LI £ 03, G172 £ 10 0.5y 1441 223y X TR 41 TR
Rl INTIEIRY RIS [LRE T HET (L8525 (L5E5 2502 15i2 AR 26T LTS
iy LI 2E therital [EXEH {aidl 0501 0EM JHRI LI e 1.255! i1 3! 114000 E
I8 L] 2 103705 [ LIRANIH 650 114y 3xm EREN: L i La6T 14442
2% Mz {6200 [EREIA] il 0,721 0,3 3522 1453 1L:b3 L3565 .51
el 1L &% HETI Uiy HENEH VAR 0373 1Edd A HE Y AT 115575
25 NI HEIES B (niH1E A2 R TR ddE3 4.393 L3502 14702 U002
b¥/ TR L0 34 G, 13 0825 .03 | tadis A LRekas a3t HEAR AN
23 UM RIEET L e 1181 11354 5701 Fhid ALTIAT E137 WRIAT
2 Mnnesa 04353 i+ 4313 1,383 .35 O .03 LTS LAY IR0
21 [INTREIES AL Ik DEIRE o) |44 e H T4 R WET N Was LT 38
2i) NI33s HEI ) iHiHN HE R 1.573 | 543 TR TAYY HIA R LRI E051%
i TR LIRIE (L R | s (AT # 5hh KT HER ULWESS ERER B
ik IR R 1155 LR HEIRH] 2ol LRSI H ELA S HEEE 2R [ 1 ] 5206
il HUALA iamd [HLETL R 164 23w £].50A il % EEX1C] R L] £ A
1 LLUSS AL S U MG LGS 2625 3575 £330 HR PANTE LA5TS 1I57A
] 1LLIes] 3 {4173 RN HEYFE! LE53 LA H1.140R B3 A P U3iA
4 e AR [EX Ty AAITE] 3.3 Ja [LEReA 1Y ke ER LY
i [IRIESc AR [ AR 393N 3ERT Pwld|d [ ) 2R
it TR GRRE! 2,01y BRI ERTE 1300 s I I U
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Tabie B-3 Stainless Steel Sheet Thickness




HVAC Duct Systems
Inspection Guide

Appendix C:
HVAC Duct Construction
Standards

Excerpts from the HVAC-DCS
(earlier in the presentation)

Example

Figure C-1 Dependent Variables



HVAC Duct Systems
Inspection Guide

Appendix C:
HVAC Duct Construction
Standards

Excerpts from the HVAC-DCS
(earlier in the presentation)

Example

* Figure C-9 Rectangular Duct /
Transverse Joints

3* {7d mm)
A
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]
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FIGURE C-8 RECTANGULAR DUCT/TRANSVERSE JOINTS



HVAC Duct Systenms

Inspection Guide

Appendix D:

Fire, Smoke, & Radiation Damper
Guide

Excerpts from the Fire Damper Guide
(earlier in the presentation)

Example

* Figure D-3 Fire Damper Opening

Protection
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MOTE: THICKNESS AND TYPE OF FIRE RESISTIVE MATERIAL MAY VARY WITH THE
JURISDHCTION, SPECHIC FRAMING REQUIREMENTS GF OPENINGS SHOULD BE
FROVIDED IN THE ARCHITECTURAL AND STRUCTURAL DRAWINGS THAT ARE SUBMITTED
FOR BULDING PERMITS. ALSC SEE FIRE DAMPER MANUFACTURER'S FRAMING

INSTRECTIONS.

T.I

FIGURE D-3 FIRE DAMPER OPENING PROTECTION



HVAC Duct Systems
Inspection Guide

Appendix E:
Fibrous Glass Duct Construction

Excerpts from the Fibrous Glass Duct
Construction Standards (7t ed.)

Example

 Figure E-1 & E-2

CIO5SLURE TARE CEMTTRED
e WER EDGE OF STAPLIMG
FLAE, 17 (28 mry KN, OVERLAR

STHPLES
QUTVWARD GLINCEINE,
WL T 1A ey LONG

FIGURE £-1 TAFE CLOSURE
SOINT, WiTH STAPLE FLAP

, CRGSETAE
AT

TAPE
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.
\\ WAIN B {203 mem) {‘x BT SN
o ARPADN. e
12" 308 mmy  CEMTERED
M A CIVER JOHNT,
0
¢

’ \'\. MM 1 PER SHOE .

FIGURE £-2 TAPE CLOSURE
JOINT, WITHOUT STAPLE FLAP



Questions?



	Slide 1: Connecticut Chapter  of ASHRAE   Duct Systems Inspection December 12, 2024 
	Slide 2: Learning Objectives
	Slide 3: Section-01  HVAC DUCT  CONSTRUCTION  
	Slide 4: Information Required for Duct Construction
	Slide 5: Information Required for Duct Construction
	Slide 6: Information Required for Duct Construction
	Slide 7: Terms and Definitions
	Slide 8: Terms and Definitions
	Slide 9: Terms and Definitions
	Slide 10
	Slide 11
	Slide 12: Terms and Definitions
	Slide 13: Terms and Definitions
	Slide 14: Terms and Definitions
	Slide 15: Terms and Definitions
	Slide 16: Terms and Definitions
	Slide 17: Terms and Definitions
	Slide 18: Terms and Definitions
	Slide 19: Terms and Definitions
	Slide 20: Terms and Definitions
	Slide 21: Terms and Definitions
	Slide 22: Terms and Definitions
	Slide 23: Terms and Definitions
	Slide 24: Terms and Definitions
	Slide 25: Terms and Definitions
	Slide 26: Duct Construction:  Dependent Variables
	Slide 27: Duct Construction Dependent Variables
	Slide 28: Duct Construction Dependent Variables
	Slide 29: Duct Construction Dependent Variables
	Slide 30: Duct Construction Dependent Variables
	Slide 31: Basic Duct Construction Process
	Slide 32: Tie Rods
	Slide 33
	Slide 34: Tie Rods
	Slide 35: Tie Rod Layout
	Slide 36: Mid-Panel Tie Rods
	Slide 37: Mid-Panel Tie Rods
	Slide 38
	Slide 39: Lined Duct
	Slide 40: Lined Duct
	Slide 41: Lined Duct
	Slide 42: Round and Flat Oval Duct
	Slide 43: Transverse Joints 
	Slide 44: Transverse Joints 
	Slide 45: Transverse Joints 
	Slide 46: Spiral Seams 
	Slide 47: Longitudinal Seams 
	Slide 48: Longitudinal Seams 
	Slide 49: Round Reinforcement
	Slide 50: Round Reinforcement
	Slide 51: Round Duct Construction Tables
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56: Long. Seam Construction - Negative  Pressure
	Slide 57: Round Reinforcement 
	Slide 58: Long. Seam Construction - Negative  Pressure
	Slide 59: Long. Seam Construction - Negative  Pressure
	Slide 60
	Slide 61: Long. Seam Construction - Negative  Pressure
	Slide 62: Hanging and Support Systems
	Slide 63: Hanger Upper Attachments
	Slide 64: Hanger Upper Attachments
	Slide 65: Hanger Upper Attachments
	Slide 66: Hanger Lower Attachments
	Slide 67: Hanger Lower Attachments
	Slide 68: Hangers (Vertical)
	Slide 69: Hangers (Vertical)
	Slide 70: Flexible Duct Systems
	Slide 71: Cable Hanging Systems
	Slide 72: Trapeze (Horizontal)
	Slide 73: “Rules” for Duct Support
	Slide 74: “Rules” for Duct Support
	Slide 75: “Rules” for Duct Support
	Slide 76
	Slide 77
	Slide 78: Riser Support From Floor
	Slide 79: Riser Support From Floor
	Slide 80: Risers Support From Floor
	Slide 81: Risers
	Slide 82: Large Duct Support
	Slide 83: Dishwasher Hoods
	Slide 84
	Slide 85: CODES AND REGULATIONS
	Slide 86: WHO ESTABLISHES WHAT IS “ACCEPTABLE”?
	Slide 87: Roles and Responsibilities
	Slide 88: Roles and Responsibilities
	Slide 89: Roles and Responsibilities
	Slide 90: FIGURE 5-1  BASIC FIRE DAMPER INSTALLATIONS
	Slide 91: A. Retaining Angles
	Slide 92: FIG. 5-2  UNTESTED DAMPER ALTERATIONS
	Slide 93: FIG. 5-2  UNTESTED DAMPER ALTERATIONS
	Slide 94: FIGURE 5-1  BASIC FIRE DAMPER INSTALLATIONS
	Slide 95: B. Expansion Space
	Slide 96: FIG. 5-2  UNTESTED DAMPER ALTERATIONS
	Slide 97
	Slide 98: H. Access Door or Panel
	Slide 99: H. Access Door or Panel
	Slide 100: Breakaway Connection to Duct
	Slide 101: BREAKAWAY  CONNECTIONS (others)
	Slide 102: FIG. 5-9 DUCT LINER INTERRUPTION
	Slide 103: METAL NOSING
	Slide 104: Fig. A-3  Diagonal Penetration  
	Slide 105: FIG. 3-3 SMOKE DAMPER  
	Slide 106: EXCEPTIONS – SHAFT ENCLOSURES
	Slide 107: EXCEPTIONS – SHAFT ENCLOSURES
	Slide 108: FIG. 12-1 SUBDUCTS  
	Slide 109:  SUBDUCTS  
	Slide 110: TESTING & INSPECTION 
	Slide 111: INSPECTION, TESTING & MAINTENANCE
	Slide 112
	Slide 113: HVAC Duct Systems Inspection Guide
	Slide 114: HVAC Duct Systems Inspection Guide
	Slide 115: HVAC Duct Systems Inspection Guide
	Slide 116: HVAC Duct Systems Inspection Guide
	Slide 117: HVAC Duct Systems Inspection Guide
	Slide 118: HVAC Duct Systems Inspection Guide
	Slide 119: HVAC Duct Systems Inspection Guide
	Slide 120: HVAC Duct Systems Inspection Guide
	Slide 121: HVAC Duct Systems Inspection Guide
	Slide 122: HVAC Duct Systems Inspection Guide
	Slide 123: Questions?

