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NOTE: This guide specification covers the
requirenents for low, medium and high pressure
ductwork for air conditioning systens.

Drawi ngs shoul d suppl ement specifications by:
showing limts of round and rectangul ar duct and
duct pressure classification; support provisions;
type branch take-offs; el bows used for attenuation

| ocation of danpers, linings, air diffusion devices;
curbing at duct floor penetrations; fram ng or

fl anged duct segnments at wall penetrations; and
vibration isolation of ducting. Refer to Section
23 05 48.00 40 VI BRATI ON AND SEI SM C CONTROLS FOR
HVAC Pl PI NG AND EQUI PMENT

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate informtion.

Renove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)
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PART 1 GENERAL
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NOTE: If Section 23 30 00 HVAC AIR DI STRIBUTION i s
not included in the project specification
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applicable requirements therein should be inserted
and the first paragraph deleted. |f Section

23 05 48.00 40 VI BRATI ON AND SEI SM C CONTROLS FOR
HVAC Pl PI NG AND EQUI PMENT is not included in the
proj ect specification, applicable requirenents
therein should be inserted and the second paragraph
deleted. If Section 40 17 30.00 40 WELDI NG GENERAL
PIPING is not included in the project specification
applicable requirements therein should be inserted
and the third paragraph del eted.

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

[ Section 23 30 00 HVAC AIR DI STRIBUTION apply to work specified in this
section.

][ Section 23 05 48.00 40 VI BRATI ON AND SEI SM C CONTROLS FOR HVAC PI PI NG AND
EQUI PMENT applies to work in this section

][ Section 40 17 30.00 40 WELDI NG GENERAL PI PI NG applies to work specified in
this section.

]1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in

t hi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (R D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

Al SC 325 (2017) Steel Construction Manua
Al SC 360 (2016) Specification for Structural Stee
Bui | di ngs

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE EQUI P | P HDBK (2012) Handbook, HVAC Systens and
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Equi prent (1P Edition)

ASHRAE EQUI P SI HDBK (2012) Handbook, HVAC Systens and

Equi prent (SI Edition)
ASHRAE FUN | P (2021) Fundanental s Handbook, |-P Edition
ASHRAE FUN SI (2021) Fundanental s Handbook, SI Edition

AVERI CAN VELDI NG SOCI ETY ( AWS)

AWS A5. 8/ A5. 8M (2019) Specification for Filler Metals for
Brazi ng and Braze Wl di ng

ASTM | NTERNATI ONAL ( ASTM

ASTM A36/ A36M (2019) Standard Specification for Carbon
Structural Steel

ASTM A123/ A123M (2017) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

ASTM A653/ A653M (2023) Standard Specification for Steel
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron Al oy-Coated (Gl vanneal ed) by
the Hot-Di p Process

ASTM A924/ A924M (2022a) Standard Specification for CGeneral
Requi renents for Steel Sheet,
Metal | i c-Coated by the Hot-Dip Process

ASTM C1071 (2019) Standard Specification for Fibrous
d ass Duct Lining Insulation (Thermal and
Sound Absorbing Material)

ASTM D257 (2014) Standard Test Methods for D-C
Resi st ance or Conductance of |nsulating
Mat eri al s

ASTM EA77 (2020) Standard Test Method for Laboratory

Measur enents of Acoustical and Airflow
Per f ormance of Duct Liner Mterials and
Prefabricated Sil encers

NATI ONAL FI RE PROTECTI ON ASSCCI ATl ON ( NFPA)

NFPA 90A (2024) Standard for the Installation of
Air Conditioning and Ventilating Systens

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)
NI ST HB 150 (2016) National Voluntary Laboratory
Accreditation Program Procedures and
CGeneral Requirenents

NI ST HB 150-8 (2018) NVLAP Acoustical Testing Services
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SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATI ON

( SMACNA)
SMACNA 1966 (2020) HVAC Duct Construction Standards
Metal and Flexible, 4th Edition
SVACNA 1987 (2006) HVAC Duct Systens |nspection Guide,

3rd Edition
SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC Pai nti ng Manual (2002) Good Painting Practice, Steel
Structures Painting Manual, Volune 1

SCCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE AMS 2480 (2009; Rev H) Phosphate Treatnent, Paint,
Base

UNDERWRI TERS LABORATORI ES (UL)

UL 181 (2013; Reprint Dec 2021) UL Standard for
Saf ety Factory-Made Air Ducts and Air
Connectors

UL 555 (2006; Reprint Aug 2016) UL Standard for
Safety Fire Danpers

1.2 SUBM TTALS
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NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the submttals
required for the project. The Guide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a “G to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident Ofice; and "PO'" for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

The "S" classification indicates submittals required

as proof of conpliance for sustainability Guiding
Principles Validation or Third Party Certification
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and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

Choose the first bracketed itemfor Navy, Air Force

and NASA projects, or choose the second bracketed
itemfor Army projects.

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnmittals
Material, Equipnent, and Fixture Lists; G, [ 1]
Records of Existing Conditions; G, [ 1]
SD- 02 Shop Drawi ngs
Connection Diagranms; C, [__ 1]
Ofset Fitting Configurations; G, [ 1]
SD- 03 Product Data
Equi pnent and Perfornance Data
Gal vani zed Steel Ductwork Materials; ¢, [ ]]
Brazing Materials
M 11 -Rolled Reinforcing and Supporting Materials
Round Sheet Metal Duct Fittings; G, [__ 1]
Round, Hi gh-Pressure, Double-Wall Sheet Metal Ducts; C[, [__ ]]
Turning Vanes; ¢, [ ]]
Sound Attenuators; C, [__ 1]
Fl exi bl e Connectors; G, [__ 1]
Fl exi bl e Duct Materials
Power - Oper at ed Danpers; G, [ 1]
Fire Danpers and Wall Collars; ¢, [ 1]
Gravity Backdraft and Relief Danpers; G, [ ]]
Manual Vol une Danpers; G, [__ 1]

SD- 05 Design Data
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1

Desi gn Analysis and Calculations; G, [ 1]
SD-06 Test Reports
Duct wor k Leakage Tests; G, [__ 1]
Qperational Tests; G, [ 1]
SD-07 Certificates
Listing of Product Installations
Gal vani zed Steel Ductwork Materials
Brazing Materials
M 11 -Rolled Reinforcing and Supporting Materials
Round Sheet Metal Duct Fittings
Round, Hi gh-Pressure, Double-Wall Sheet Metal Ducts
Tur ni ng Vanes
Danper s
Sound Attenuators
Fl exi bl e Connectors
SD-10 Operation and Mai ntenance Data
Operation and Mai ntenance Manuals; C[, [ 1]
Power Operated Dampers; ¢, [ 1]
Fire Danpers and Wall Collars; ¢, [ 1]
SD-11 O oseout Subnmittals
Record Drawi ngs; C[, [ 1]
3  QUALITY CONTROL
VWhen furnishing the listing of product installations for nmediumand high
pressure ductwork systens include identification of at least 5 units,
simlar to those proposed for use, that have been in successful service

for a mninmum period of 5 years. |Include purchaser, address of
installation, service organization, and date of installation

PART 2 PRODUCTS

2.

I ncl ude the manufacturer's style or catal og nunbers, specification and
drawi ng reference nunbers, warranty information, and fabrication site
information within material, equipnent, and fixture |ists.

1  SYSTEM DESCRI PTI ON

Provi de | ow pressure systens ductwork and pl enuns where maxi mum air
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velocity is 10 neter per second 2,000-feet per mnute(fpm and naxi mum
static pressure is 500 pascal 2-inches water gage (wg), positive or
negati ve.

Submit connection diagrans for | ow pressure ductwork systens indicating
the relation and connection of devices and apparatus by show ng the

general physical |ayout of all controls, the interconnection of one system
(or portion of system) with another, and internal tubing, wring, and

ot her devi ces.

Hi gh velocity systenms ductwork enconpass systens where:

a. Mnimumair velocity exceeds 10 neter per second 2,000-feet per mnute
(fpm or static pressure exceeds 500 pascal 2-inches water gage (wg).

b. Mediumstatic pressure ranges from over 500 pascal through 750 pasca
2-inches wg through 3-inches wg, positive or negative, or over 750
pascal through 1500 pascal 3-inches wg through 6-inches wg positive.

][c. High static pressure ranges from over 1500 pascal through 2500 pasca

]

6-inches wg through 10-inches wg, positive.

d. Do not use rigid fibrous-glass ductwork.

2.1.1 Desi gn Requi renents

Submit records of existing conditions including the results of a survey
consi sting of work area conditions, and features of existing structures
and facilities within and adjacent to the jobsite.

Submit equi pnent and performance data for nedi um and high pressure
ductwork systens consisting of use life, systemfunctional flows, safety
features, and nechani cal automated details. Subnit test response and
performance characteristics curves for certified equipnent.

Submit design anal ysis and cal cul ati ons for ductwork systens indicating
the manufacturer's recommended air velocities, maxi mumstatic pressure,
and tenperature cal cul ations.

.2  COVWPONENTS

2.1 Round Sheet Metal Duct Fittings

Submit offset fitting configurations for approval. Shop fabricate
fittings.

.2.1.1 Fittings Construction

Manuf acture as separate fittings, not as tap collars wel ded or brazed into
duct sections.

Provi de two-piece type mter el bows for angles | ess than 31 degrees,

t hree-pi ece type for angles 31 through 60 degrees, and five-piece type for
angl es 61 through 90 degrees. Ensure centerline radius of elbows is 1-1/2
times fitting cross section dianeter.

Provi de coni cal type crosses, increasers, reducers, reducing tees, and
90- degree tees.
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Ensure cutouts in fitting body are equal to branch tap di nension or, where
snal |l er, excess material is flared and rolled into snmooth radius nozzle
configurati on.

2.2.2 Round, Hi gh-Pressure, Double-Wall Sheet Metal Ducts
Shop fabricate ducts and fittings.

Construction conprises of an airtight, vapor barrier, outer pressure
shell, a 25 mllineter 1 inch insulation |layer, and a nmetal inner |iner
that completely covers the insulation throughout the system

Provi de insulation conform ng to NFPA 90A and ASTM CL071 for thernal
conductivity in accordance with ASTM D257.

2.2.3 Rei nf or cenent

Support inner liners of both duct and fittings by netal spacers welded in
position to maintain spacing and concentricity.

2.2. 4 Fittings

Make divided flow fittings as separate fittings, not tap collars into duct
sections, with the followi ng construction requirenents:

a. Sound, airtight, continuous welds at intersection of fitting body and
tap

b. Tap liner securely welded to inner liner, with weld spacing not to
exceed 75 m|lineter 3-inches.

c. Pack insulation around the branch tap area for conplete cavity filling.

d. Carefully fit branch connection to cutout openings in inner |iner
wi t hout spaces for air erosion of insulation and w thout sharp
proj ections that cause noise and airfl ow di sturbance.

Conti nuously braze seans in the pressure shell of fittings. Protect
gal vani zed areas that have been damaged by wel ding with manufacturer's
standard corrosi on-resi stant coating.

Construct two-piece type el bows for angles through 35 degrees, three-piece
type for angles 36 through 71 degrees, and five-piece type for angles 72
t hrough 90 degr ees.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Delete the foll owi ng paragraph if
lowfriction loss thru conical fittings is not a
design factor.
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[ Provide conical type crosses, increasers, reducers, reducing tees, and
90- degree tees.

12.2.5 Tur ni ng Vanes

Provi de doubl e-wal |l type turning vanes, commrercially manufactured for
hi gh-vel ocity system service
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2.2.6 Danmper s

Construct | ow pressure drop, high-velocity nmanual vol une danpers, and

hi gh-vel ocity fire danpers in accordance with ASHRAE EQU P SI HDBK
ASHRAE EQUI P | P HDBK, Chapter 16, ASHRAE FUN S| ASHRAE FUN | P, Chapter 32
and SVACNA 1966.

2.2.7 Sound Attenuators
[ Provide sound attenuators.

] Ensure the pressure drop at the rated fl ow does not exceed ratings in
accordance with ASHRAE EQUI P SI HDBK ASHRAE EQUI P | P HDBK, Chapter 16,
ASHRAE FUN SI ASHRAE FUN | P, Chapter 32 and SVMACNA 1966 or design criteria.

Ensure the sound attenuators is airtight when operating under an internal
pressure of 2600 pascal 0.37 pounds per square inch. Provide an air-side
surface capable of withstanding air velocities of 50 neters per second

10, 000-feet per mnute without any particulate natter |eaving the trap and
being carried downstream

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Retain for high-velocity, high-pressure
systens or del ete when not applicable to the project.

Suppl ement specifications with data on draw ngs
sufficient for the manufacturer to properly sel ect
sound attenuators. Include data for: cubicneter per
second feet per mnute, total static pressure,

maxi mum permi ssible static pressure drop, air
noverment data (AND) configuration; system
velocities, type notor if in airstream sound power

| evel measurenent point, in mllinmeter feet, from
term nus where applicable, and any additional data
required.

I ndi cate sound attenuators for all fans operating at
static pressures in excess of 1000 pascal 4-inches
wat er gage. Provide traps at fan di scharge and
inlet where required, also in return air systens.

No standards exist for testing prefabricated sound
attenuators. ASTM E90 is based on static nethods.
Rewrite where acoustic testing is based on the

dynam c insertion | oss nethod.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

2.2.7.1 Attenuation

Factory fabricate sound attenuators. Confirm pressure drop neasurenents

i n accordance with ASHRAE EQUI P SI HDBKASHRAE EQUI P | P HDBK, Chapter 18
Units shall be tested in accordance with ASTM E477 silencer test standard
in aero-acoustical test facility which is NVLAP accredited for ASTM E477
standard. Subnit copy of |aboratory's NVLAP accreditation certificate on
dynam c insertion | oss, self-noise power |evels, and aerodynamc
performance according to the requirenents of NI ST HB 150 and N ST HB 150- 8.
Conduct tests with standard netal inlet and outlet connections under

i ndi cated capacity fl ow.
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NOTE: Select the follow ng paragraph when sound
attenuation in decibels (dB) RE 0.0002 microbar is
gi ven under the follow ng paragraph for each

m df requency for all octave bands.

Attenuation required should provide present and
future needs at |least 5 dB excess attenuation in the
250 hertz, third octave band, m dfrequency, when
conpared to specified noise criteria curve for the

ar ea.
EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

[ Ensure attenuation is in accordance with ASHRAE FUN SI ASHRAE FUN | P

]

I ncl ude a graphic system noi se spectrumcertification indicating proposed
fan sound power level. Attenuation of ducting system proposed for
installation is based on ASHRAE FUN SI ASHRAE FUN | P for bends, branches,
and ot her duct system construction noise criteria curve.

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R

NOTE: Select the follow ng paragraph only when no
noi se criteria are given and when required by
project conditions. Oherw se deternine performance
criteria after analysis of fans and downstream duct
wor k.

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

Reduce fan-rated sound-power |evel to not |ess than 65 decibels in the
250-hertz third octave band when neasured at the sound attenuation
di scharge end.

.2.7.2 Constructi on of Sound Attenuators

Provi de doubl e-netal walled, [round] [rectangul ar] sound attenuators.
Provide m |l -gal vani zed sheet metal steel with conmercial weight of zinc,
conform ng to ASTM A653/ A653N. Exterior netal acts as a vapor barrier
Metal thickness is not less than that required for the pressure service,
in accordance with ASHRAE EQUI P SI HDBK ASHRAE EQUI P | P HDBK, Chapter 16,
ASHRAE FUN SI ASHRAE FUN | P, Chapter 32 and SMACNA 1966, but not less than
0.85 mlIlinmeter 22-gage. Cover absorbing material, on the sound-inpingi ng
side, with forned perforated mll-gal vani zed steel of not |less than 0.70
mllineter 24-gage. Ensure all exterior sheet joints are continuously
wel ded, or construct with |ocksets filled with neoprene nmastic prior to
form ng.

Spot weld interior surfaces not nmore than 75 mllinmeter 3-inches on
center. Ensure all connections to duct transitions are flanged with

t hrough-bolted 3 by 25 millineter 1/8-inch by 1-inch continuous rubber
gasketing. Provide vibration isolated trapeze type supports.

Provi de fibrous glass absorption material. [Ensure surfaces exposed to
ai rstream are neoprene coated or protected with woven fibrous-glass cloth
conform ng to ASTM C1071. ]Ensure the total conpressed thickness gives
the required attenuation, and thermal insulation to preclude condensation
on exterior surface under normal operating conditions. Conpressed
material density is approximately 72 kilograns per cubic neter 4.5 pounds
per cubic foot. Select materials conformng to fire hazard requirenents
of NFPA 90A.
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2.2.8 Fl exi bl e Connectors for Sheet Meta

Use UL listed connectors, 915 gram per square neter 30-ounce per square
yard, waterproof, fire-retardant, airtight, woven fibrous-glass cloth,
doubl e coated with neoprene. Cear width, not including clanping section
is 150 to 200 millimeter 6 to 8-inches.

[ Provide | eaded vinyl sheets as a second | ayer for sound attenuation
Ensure | eaded vinyl is not less than 1.4 mllineter 0.055-inch thick
wei ghi ng not |ess than 4.25 kil ogram per square neter 0.87 pound per
square foot, and capabl e of approxi mately 10-deci bel attenuation in the
10- to 10, 000-hertz range.

12.2.9 Duct Hangers

For duct hangers in contact wi th gal vani zed duct surfaces, provide
[ gal vani zed] [bl ack carbon] steel painted with inorganic zinc.

2.2.10 M1 -Rolled Reinforcing and Supporting Materials

Provide mll-rolled structural steel conformng to ASTM A36/ A36N
VWhenever in contact with sheet netal ducting, provide gal vanized steel in
accordance with ASTM A123/ A123N

In lieu of mll-rolled structural steel, submt equival ent strength,
proprietary-design, rolled-steel structural support systens for approval.

2.2.11 Fl exi bl e Duct Materials

Ensure flexible duct connectors conply with NFPA 90A, and conformwith
UL 181, Cass 1 naterial.

[ Provide [alumi nun] [carbon steel] zinc-coated ASTM A123/ A123N metal duct;
bendabl e t hrough 180 degrees w t hout danmage, with an inside bend radius
not greater than one-half the dianeter of duct.

][ Provide wire-reinforced cloth duct consisting of a [neoprene]
[vinyl-inpregnated and coated] fibrous-glass cloth bonded to and supported
by a corrosion-protected spring steel helix. Fabric may be a | am nate of
metallic filmand fibrous glass. Ensure working pressure rating of
ducting is not less than three tines maxi num system pressure, and the
tenperature range is 29 to plus 79 degrees C minus 20 to plus 175 degrees F

][ Provide wire-reinforced fibrous-glass duct consisting of a mninur [4]

[ ] 16 Kg/cubic nmeter [1] [ ] 1 pound/cubic foot density fibrous
gl ass, bonded to and supported by corrosion-protected spring helix. Vapor
barriers are a m nimumof [0.102] [ ] milimeter [4] [ ] ml,

pi gmented pol yvinylchloride film Ensure duct is bendable wi thout damage
t hrough 180 degrees with an inside bend radius not greater than two duct

diameters. Mnimumwal |l thickness is [25] | ] millinmeter

[1]] ]-inch. Thermal conductivity is not greater than [0.40 watt per
nmeter per degrees C] [0.23 BTU per hour per square foot per degrees F]

[ ] at 24 degrees C 75 degrees F nean tenperature. Ensure perneance
is not greater than [5.7] nanogram per pascal second square neter [0.10
perm [ ]. Working pressure range is frommnus [124] [ ] pasca
[1/2] [ ]-inch wg to plus [373] [ ] pascal [1-1/2][ ]-inches

wg. Wirking tenmperature ranges from 29 to plus 121 degrees C minus 20 to
pl us 250 degrees F. M ni mum sustai ned velocity w thout delam nation is
[12.19] [ ] meter per second [2,400] [ ] fpm. Use materials
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conform ng to NFPA 90A.

12.2.12 Manual Vol unme Danpers
Conformto SMACNA 1966 for vol une danper construction
Equi p danpers with an indicating quadrant regulator with a | ocking feature
externally located and easily accessible for adjustnent and standoff
brackets to allow nounting outside external insulation. Were danper rod
| engt hs exceed [760] [ ] milimeter [30]] ]-inches, provide a
regul ator at each end of danper shaft.

2.2.12.1 Danper Construction
Provi de all danper shafts with two-end bearings.
Ensure splitter danper is[ [0.76] [ ] milimeter [22] | ] - gage
sheet netal][ and is [0.25] [ ] milimeter [2] [ ] gages heavi er
than duct in which installed]. Hi nges are [full length piano-type][ 3
mllineter 1/8-inch thick door type].

Provide a full length danmper shaft and extend it beyond the danper bl ade.

use a [10] [ ] milimeter [3/8] [ ]-inch square shaft for danper

l engths up to [500]] ] milinmeter [20] | ]-inches and a [ 15]

[ ] milinmeter [1/2] [ ]-inch square shaft for danper |engths
[500] [ ] milinmeter [20] | ]-inches and | arger. Were necessary

to prevent danper vibration or slippage, provide adjustable support rods
wi th | ocki ng provisions external to duct at danper bl ade end.

Provi de danpers in ducts having a width perpendicular to the axis of the

danper that is greater than [300] [ ] milinmeters [12] [ ]-inches
of multiblade type having a substantial frane with bl ades fabricated of
[1.6] [ ] milimeter [16] | ]-gage nmetal. Provide bl ades not
exceedi ng [ 250] [ ] milimeters [10] [ ]-inches in width and
[1220] | ] milimeters [48] [ ]-inches in length, [pinned]

[wel ded] to [15] | ] milinmeter [1/2] [ ]-inch dianeter shafts.
Ensure danpers greater than [1220] | ] milinmeters [48] [ ]-inches

inwdth are made in two or nore sections with intermediate nmullions, each
section being nechanically interl ocked with the adjoi ning section or
sections. Provide blades with [graphite-inpregnated nyl on]
[oil-inpregnated sintered bronze] bearings and connect so that adjoining
bl ades rotate in opposite directions.

2.2.13 Gravity Backdraft and Relief Danpers

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The foll owi ng paragraphs do not cover
light-duty equi pnment.

EE R I R R S I R R I R I R I R S R R R O S I R R R R R S R R S R R R

Construct frames of not less than [40 by 100] [ ] milinmeter [1-1/2-
by 4-inch] [ ] reinforced [1.6] [ ] millimeter [16-gage] | ]
gal vani zed carbon steel. Solidly secure frames and mullions in place and

seal with elastoner caul ki ng agai nst air bypass.

Provi de shaft bearings with [graphite-inpregnated nylon] [oil-inpregnated
bronze] .

Equi p count er bal anced danmpers with fixed or adjustabl e counterbal anci ng
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wei ght s.

Gravity backdraft danpers may be equi pnent manufacturer's standard
construction in sizes [460 by 460] ] ] millimeter [18 by 18]] ]-inch
or smaller, when furnished integral with air nmoving equi prent.

.2.13.1 Bl ade Construction

Maxi mum bl ade width is [230] [ ] millimeters [9] | ] inches, and
maxi mum bl ade length is [900] | ] millimeters [36] [ ]-inches.
Bl ade material is[ 1.6 mllineters 16-gage gal vani zed steel ][ 1.99

mllineters 14-gage [6063] [5052] alloy aluminuni[ 1.2 mllineters 18-gage
Al SI 18-8 corrosion-resistant steel]. Provide blades with nmechanically
retai ned seals and 90-degree linit stops.

Bl ades |inked together for relief service danpers are to open not |ess
than 30 degrees on 12 pascal 0.05-inch wg differential pressure.

.2.14 Power - Oper at ed Danpers

Ensure danpers conformto applicable requirenents specified under Section
23 09 33.00 40 ELECTRI C AND ELECTRONI C CONTRCOL SYSTEM FOR HVAC.

.2.15 Fire Danpers and Wall Collars

Ensure fire danper | ocations are in accordance w th NFPA 90A.

Provide fire danpers in ductwork at firewall barriers.

Construct and | abel fire danpers in accordance with UL 555 to provide
danper and mounting fire-resistance that equals or exceeds fire-resistance
of the construction in which installed. For link loads in excess of [90]
Newt ons [ 20] pounds] ], provide UL-approved quartzoid |inks.
Construct wall collars in accordance with UL 555.

.3 MATERI ALS

. 3.1 Gal vani zed Steel Ductwork Materials

Provi de hot-di p gal vani zed carbon steel ductwork sheet netal of

| ock-formng quality, with regular spangl e-type zinc coating, conform ng
to ASTM A924/ A924N and ASTM A653/ A653l, Designation (0. Treat duct
surfaces to be painted by annealing.

Conformto ASHRAE EQUI P SI HDBKASHRAE EQUI P | P HDBK, Chapter 16

ASHRAE FUN SI ASHRAE FUN | P, Chapter 32 and SMACNA 1966 for sheet neta

t hi ckness gages and rei nforcenent thickness.

Low pressure ductwork m ni nrumthicknesses are:

M NI MUM SHEET METAL THI CKNESS

DUCT W DTH THI CKNESS
M LLI METER M LLI METER
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M NI MUM SHEET METAL THI CKNESS

0-305 0. 45
330-762 0.61
787-1524 0.76

M NI MUM SHEET METAL THI CKNESS

DUCT W DTH GAGE
0-12 26
13-30 24
31-60 22

2.3.2 Brazing Materials

Provide silicon bronze brazing materials confornmng to AWS A5. 8/ A5. 8N
2.3.3 M 11 -Rolled Reinforcing and Supporting Materials

Conformto ASTM A36/ A36N for mll-rolled structural steel. Werever in
contact with sheet nmetal ducting, galvanize to conformng with
ASTM A123/ A123N [ SSPC Pai nting Manual ] .

In lieu of mll-rolled structural steel, submit for approval, equival ent
strength, proprietary design, rolled-steel structural support systens.

[2.3.4 Manuf act ured [ Round][ Round O Flat Oval] Ductwork (Positive
Pressure)

Duct and fittings suitable to positive 2500 Pascal s10 i nches WC. Ducts
shal | be nachine formed round and/or flat oval as shown on draw ngs,

constructed of (B0 gal vani zed steel. Use spiral |ockseam construction
Longi t udi nal seam constructi on nay be used for ductwork over 2032
mllineters80 inches diameter with mininum1.50 mllinmetersl6 ga. Use

fittings as indicated on drawi ngs, as specified, and as required in
accordance with manufacturer's published data.

Unl ess ot herwi se indicated, connection shall be slip type with m ni mum 50

mllineters2 inches insertion length or flanged joint in accordance with
manuf acturer's recommendati ons. \Wen flange joints are required, use Van
Stone angle rings welded to duct. |Internal bracing is not allowed.

] PART 3 EXECUTI ON

3.1 PREPARATI ON

For sheet netal surfaces to be painted, and surfaces to which adhesives
are to be applied, clean surface of oil, grease, and deleterious
subst ances.

Ensure strength is adequate to prevent failure under service pressure or
vacuum created by fast closure of duct devices. Provide |eaktight,
automatic relief devices.
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3.

1.1 Constructi on Standards

Provi de sheet netal construction in accordance with the recommendati ons
for best practices in ASHRAE EQUI P SI HDBKASHRAE EQUI P | P HDBK, Chapter
16, ASHRAE FUN SI ASHRAE FUN | P, Chapter 32, SMACNA 1966, and NFPA 90A.

Desi gn and fabricate supplenentary steel in accordance with Al SC 360 and
Al SC 325.

VWere construction nethods for certain itens are not described in the
ref erenced standards or herein, performthe work in accordance with
recomendati ons for best practice defined in ASHRAE EQUI P SI HDBK
ASHRAE EQUI P | P HDBK.

.2 | NSTALLATI ON

Fabricate an airtight system Include reinforcenments, bracing, supports,
fram ng, gasketing, sealing, and fastening to provide rigid construction
and freedom fromvibration, airflowinduced notion and noi se, and
excessi ve defl ection at specified maxi num systemair pressure and velocity.

Provi de offsets and transformations as required to avoid interference with
t he buil ding construction, piping, or equipnent.

Make pl enum anchorage provisions, sheet netal joints, and other areas
airtight and watertight by caul king, mating gal vani zed steel and concrete
surfaces with a two-conponent el astonmer.

2.1 Joi nting

Encl ose danpers | ocated behind architectural intake or exhaust |ouvers by
arigid sheet netal collar and sealed to building construction with
el astomers for conplete air tightness.

Provi de outside air-intake ducts and pl enuns nmade from sheet nmetal with
sol dered watertight joints.

.2.2 Duct s

VWerever ducts pass through firewalls or through walls or floors dividing
condi ti oned spaces fromunconditioned spaces, provide a flanged segnent in
that surface during surface construction

Where interiors of ducting may be vi ewed through air diffusion devices,
construct the viewed interior with sheet netal and paint flat black

.2.2.1 Duct wor k Cl eani ng Provi sions

Prot ect open ducting from construction dust and debris in a nanner
approved by the Contracting Oficer. Cean dirty assenbl ed ducting by
subjecting all main and branch interior surfaces to airstreans noving at
velocities two times specified working velocities, at static pressures
within maxi numratings. This may be acconplished by: filter-equipped
portabl e bl owers which remain the Contractor's property; wheel - nount ed
conpressed-air operated perineter |ances which direct the conpressed air
and which are pulled in the direction of normal airflow, or other neans
approved by the Contracting Oficer. Use water- and oil- free conpressed
air for cleaning ducting. After construction is conplete, and prior to
acceptance of the work, rempve construction dust and debris from exterior
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surfaces. [Clean in confornance with SVACNA 1987.]

3.3 APPLI| CATI ON

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Retain only the follow ng sub-parts covering
duct types required for the project.

EE R R R S I R I R I R I R S R R R R O S R R I R R R S R R R R O

3.3.1 Low Pressure Sheet Metal Ducts

Weld angle iron frames at corners and ends, whenever possible. Rivet or
weld angle iron reinforcenents to ducts not nore than [150] mllineters

[6]-inches | ] on center, with not less than [two] | ] points of
attachment. Spot wel ding, where used, is 75 mllinmeters 3-inches on
center.

Seal standard seamjoints with an el astoner conpound to conply with
SVACNA 1966 Seal Class A, B or C as applicable.

Limt crossbreaking to [1220]] ] milimeters [4]] ]-feet and
provide on all ducts [200][ ] milimeters [8]] ]-inches w de and
wi der. Provide bead reinforcement in |lieu of crossbreaking where pane
poppi ng may occur. \Were rigid insulation is applied, crossbreaking is
not required.

3.3.1.1 Longi t udi nal Duct Searns
Provi de Pittsburgh |ock [ ] corner seans.
3.3.1.2 Joints and Gaskets

Bolt conpani on angle flanges together with [6] [ ] millimeters [1/4]

[ ]-inch diameter bolts and nuts spaced [150] | ] millinmeters [6]
[ ]-inches on center. Gasket flanged joints with neoprene full-face
gaskets [3] [ ] milimeters [1/8] | ]-inch thick, with Shore A 40
duroneter hardness. Use one piece gaskets, [vul canized] [dovetail ed] at
joints.

3.3.1.3 Fl exi bl e Duct Joints

Bet ween fl exible duct without sheet netal collars and round netal ductwork
connections nake joints by trimrmng the ends, coating the inside of the
flexible duct for a distance equal to depth of insertion with el astoner
caul k, and by securing with sheet metal screws or binding with a strap

cl anp.
3.3.1.4 Squar e El bows

[ Provide single-vane duct turns in accordance with SMACNA 1966[, use on
ducts 300 mllinmeters 12 inches in w dth and narrower].

][ Provi de doubl e-vane duct turns in accordance wi th SMACNA 1966.
13.3.1.5 Radi us El bows
Conformto SVACNA 1966 for radius el bows. Provide an inside radius equa

to the width of the duct. Where installation conditions preclude use of
standard el bows, the inside radius may be reduced to a m ni mum of [0.25]
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[

ti mes duct wi dth.

foll owi ng schedul e.

I nstall

turni ng vanes in accordance with the

RADI US OF TURNI NG VANES | N PERCENT OF DUCT W DTH

W DTH OF ELBOWS VANE NO. 1 VANE NO. 2 VANE NO. 3
M LLI METER
Up to 406 56 - -
430 to 1220 43 73 -
1245 and over 37 55 83

RADI US OF TURNI NG VANES | N PERCENT OF DUCT W DTH

W DTH OF ELBOWS VANE NO. 1 VANE NO. 2 VANE NO. 3
| NCHES
Up to 16 56 - -
17 to 48 43 73 -
49 and over 37 55 83

VWere two el bows are pl aced toget her
mllineters 30-inches wide and | arger

in the same plane for ducts 760
continue the guide vanes through

both el bows rather than spaced in accordance wth above schedul e.

3.3.1.6

I nstall

whenever

Cutl et s,

br anches,
a mnimumand air volune properly apportioned.
splitter danpers at al
amount of air entering the branch.
shown as being installed on the side,
a branch take-of f

Inlets,

inlets,

and Duct

and outlets so that air

I nstall

supply junctions to permit adjustnment of the

an air-diffusion device is
bottom of a duct,

is not of the splitter type;

Br anches

Wher ever
top, or

turbul ence is reduced to

adj ust abl e

and
provi de a

conmer ci al | y manuf actured 45 degree side-take-off (STO fitting with

manual

provi de an even flow of air across the device or duct

VWhere a duct

handl ed by the duct

branch is to handle nmore than [25] |

mai n,

an inside radius of [0.75] |
| eadi ng end of the increasing elbowwithin the nain duct with the sane
ratio to the main duct size as the ratio of the related air quantities

handl ed.

VWhere a duct

handl ed by the duct

3.3.1.7

VWere the shape of a duct changes,
transition piece does not exceed [15] [

branch is to handle [25] | ]
construct the branch connection with a 45 degree
side take-of f entry in accordance with SVACNA 1966.

mai n,

Duct Transitions

run of duct connected thereto.

Wher e equi pnent

is installed in ductwork,
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vol une danper to allow adjustnent of the air quantity and to

it services.

] percent of the air
use a conpl ete 90-degree increasing el bow wth
] times branch duct wi dth.

Size of the

|l ess of the air

ensure the angle of the side of the
] degrees fromthe straight

ensure the angle of the side of




the transition piece fromthe straight run of duct connected thereto does
not exceed [15] | ] degrees on the upstream side of the equi pnent and
[22-1/2] | ] degrees on the downstream side of the equi prment.

3.3.1.8 Branch Connecti ons
Construct radius tap-ins in accordance with SNVACNA 1966.
3.3.1.9 Access Openi ngs

Construct access door in accordance with SMACNA 1966, except that sliding
doors may be used only for special conditions upon prior approval.
Provi de doubl e- panel type doors.

Install access doors and panels in ductwork [upstream from coil s]

[ upstream and downstream from coils] [adjacent to fire danpers] [at
controls or at any itemrequiring periodic inspection, adjustment,

mai nt enance, or cleaning] [where indicated], and every 6.1 neters 20-feet
for indoor air quality housekeepi ng purposes.

M ni mum access opening size is [305 by 460] [ ] millimeters [12 by 18]
[ ]-inches, unless precluded by duct di nensions or otherw se indicated.

Make airtight access doors that |eak by adding or replacing hinges and
| atches or by construction of new doors adequately reinforced, hinged, and
| at ched

[3.3.1.10 Duct Access for O eaning

EE R R R S I R R I R I R I R S R R R R S R R I R R R S R R R R R

NOTE: Select the foll owi ng paragraph when there is
need for frequent duct cleaning.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Make duct access particularly suitable for comercial duct cleaning

nmet hods utilizing vacuum devi ces. Space access openings with a frequency
and at points that permts ready access to duct internals with essentially
no duct or insulation cutting. Were access through an air-diffusion

devi ce or through access doors specified herein is not available at a

specific point, provide [200] [ ] mlilineters [8] [ ]-inch
diameter, [1.5] [ ] milinmeters [16] [ ] - gage access pl ates not
nore than [3] | ] neters [10] | ]-feet on center. Were duct is

i nsul ated and vapor-seal ed, provide nastic seals around circunference of
access. Wen access plate is in place and insulated, externally identify
the | ocation.

13.3.1.11 Pl enum Construction

EE R I R R S I R R I R I R I R S R R R O S I R R R R R S R R S R R R

NOTE: This version is preferred as a supplenent to
the SMACNA 1966 and provi des for heavy sheet netal

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de intake and di scharge pl enum conpani on angle joints with the
following mninmumthickness of nmaterials:
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LONGEST ANGLES SHEET METAL COVPANI ON' ANGLES REI NFORCEMENT
S| DE USS GAGE 610 MM ON
M LLI METER ALL SI DES M LLI METER CENTER NMAXI MUM
To 1220 1.0 40 by 40 by 3 40 by 40 by 3
1245 to 2135 1.3 50 by 50 by 3 50 by 50 by 4.7
2160 to 3048 1.6 50 by 50 by 3 50 by 50 by 3
3075 and | arger 2.0 50 by 50 by 4.7 50 by 50 by 4.7
LONGEST ANGLES SHEET METAL COVPANI ON ANGLES REI NFORCEMENT
S| DE USS GAGE 24 | NCHES ON
I NCHES ALL Sl DES I NCHES CENTER MAXI MUM
To 48 20 1-1/2 by 1-1/2 by 1-1/2 by 1-1/2 by 1/8
1/8
49 to 84 18 2 by 2 by 1/8 2 by 2 by 3/16
85 to 120 16 2 by 2 by 1/8 2 by 2 by 1/8
121 and | arger 14 2 by 2 by 3/16 2 by 2 by 3/16

At the floor |ine and other
panel s [300] [

constructi on,

center to [ 50 by 50 by 4.72- by 2- by 3/16] | ]

[ ]-inch thick hot-di p gal vani zed stee

the masonry with masonry anchors and bolts [600][
[24] ] ]-inches on center and caul ked tight to the masonry.

Anchor panels to curbing with hot-di p gal vani zed stee

angl e t hat

poi nts where plenuns join nasonry
] milinmeters [12] [

angle iron of a

size not less than [50 by 50 by 4.7] | ] millinmeters [2- by 2- by

3/16] | ]1-inch thick.

wi th wel ded studs for the anchoring of panels. Level

hei ght within plus or

Weld and grind mter corners for angle iron and channe

3.3.1.12

Pl enum Door

mnus [1] [

Constructi on

Concrete curbing includes angle iron nosing
nosi ng at curb
] milimeter [1/16] | ]1-1inch.

i ron.

Construct plenum access doors in accordance with SMACNA 1966 except that
access doors smaller than man-access doors have door openings franmed with

angl e iron that

rei nforcenent.

i's one commerci al

size snaller than the specified pane

Ensure man-access door size conforns to SMACNA 1966 and paragraph ACCESS

OPENI NGS.

Frame door openings with channe
channel iron and angle iron approxi mately the sanme size as specified pane

rei nforcenent.

[ ] gage. Fabricate latches from stee
[ ] millinmeters [4]
[ ] millimeters [3/8] |

3.3.1.13 Manua

[ ]-inches |ong,
]-inch dianeter.

Vol une Danpers

i ron.

Provi de exterior door skin [1.6] |

Provi de bal anci ng danpers of the splitter, butterfly,
to bal ance each respective main and branch duct.
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has been secured to
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For danpers regul ated through ceilings provide a regulator concealed in a
box mounted in the ceiling, with a cover finish aesthetically conpatible
with ceiling surface. Where ceiling is of renpvable construction, set
regul ators above the ceiling, and mark the location on ceiling in a manner
acceptable to the Contracting O ficer.

3.3.1.14 Fl exi bl e Connectors for Sheet Metal

Connect air handling equi prent, ducts crossing building expansion joints,

and fan inlets and outlets to upstream and downstream conponents by
treated woven-cl oth connectors.

Install connectors only after systemfans are operative, and vibration
i sol ati on nountings have been adjusted. Wen systemfans are operating,
ensure connectors are free of winkles caused by msalignment or fan

reaction. Wdth of surface is curvilinear.
3.3.2 Rect angul ar Sheet Metal Ducts
3.3.2.1 Medi um Pressure Gages, Joints, and Rei nforcenent

Ensure m ni mum sheet netal gages, joints, and reinforcenments between
joints are in accordance with ASHRAE EQUI P SI HDBKASHRAE EQUI P | P HDBK,
Chapter 16, ASHRAE FUN SI ASHRAE FUN | P, Chapter 32 and SMACNA 1966.
Ensure sheet netal

m ni mum t hi ckness, transverse reinforcenent between

joints, and joints of ducts are in accordance with the follow ng:
LONGEST SHEET COVPANI ON ANGLE REI NFORCEMENT ANGLES
S| DE VETAL 600 (mm ON
(mm THI CKNESS () CENTER MAXI MUM
ALL SI DES (BACK TO BACK)
2450 to 2750 1.6 50 by 50 by 3, Two 50 by 50 by 3,
two tie rods two tie rods al ong
al ong angl e angl e
2451 to 3350 1.6 50 by 50 by 5, Two 50 by 50 by 5,
two tie rods two tie rods al ong
al ong angl e angl e
3351 and | onger 2.0 50 by 50 by 5, Two 50 by 50 by 5
with tie rods with tie rods every
every 1200 nm 1200 mm
LONGEST SHEET COVPANI ON ANGLE REI NFORCEMENT ANGLES
SI DE METAL 24 1 NCHES ON
(1 NCHES) GAGE (1 NCHES) CENTER MAXI MUM
ALL Sl DES (BACK TO BACK)
97 to 108 16 2 by 2 by 1/8, Two 2 by 2 by 1/8,
two tie rods two tie rods al ong
al ong angl e angl e
109 to 132 16 2 by 2 by 3/16, Two 2 by 2 by 3/16,
two tie rods two tie rods al ong
al ong angl e angl e
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LONGEST SHEET COVPANI ON ANGLE REI NFORCEMENT ANGLES
SI DE METAL 24 1 NCHES ON
(1 NCHES) GAGE (1 NCHES) CENTER MAXI MUM
ALL SI DES ( BACK TO BACK)
133 and | onger 14 2 by 2 by 3/16, Two 2 by 2 by 3/16
with tie rods every with tie rods every 48
48 inches i nches

3.3.2.2 Medi um And Hi gh- Pressure Branches, Inlets, Qutlets

Install branches, inlets, and outlets to mnimze air turbulence and to
ensure proper airflow

Install danpers so that the anobunt of air entering duct mains is
adj ust abl e.

Provide commercially nmanufactured air extractors to allow adjustnent of
the air quantity and to provide an even flow of air across the device or
duct served.

3.3.2.3 Duct Branch Transition

Where a duct branch handl es over 25 percent of the air transported by the
duct mmin, use a conplete 90-degree increasing elbow, with an inside
radius of 0.75 times duct branch width. Ensure the size of the trailing
end of the increasing el bow within the main duct has the sane ratio to the
mai n duct size as the ratio of the relative air quantities handl ed.

Where a duct branch is to handle 25 percent or |ess of the air handl ed by
t he duct main, provide a branch connection with an inside radius of 0.75
ti mes branch duct width, a minimumarc length of 45 degrees, and an
outside radius of 1.75 tines duct branch width. Place arc tangent to duct
mai n.

3.3.2.4 Hi gh- Pressure Gages, Joints, and Reinforcenent
Ensure sheet netal mninumthickness, joints, and reinforcement between
joints are in accordance with ASHRAE EQUI P SI HDBK ASHRAE EQUI P | P HDBK
Chapter 16, ASHRAE FUN SI, ASHRAE FUN | P, Chapter 32 and SVACNA 1966.
Use the follow ng types of ASHRAE EQU P SI HDBK ASHRAE EQUI P | P HDBK,
Chapter 16, ASHRAE FUN SI ASHRAE FUN | P, Chapter 32 and SMACNA 1966 joints
and seans:
Transverse Joints:
a. Wlded flange joint [with] [wi thout] angle
b. Conpani on angle flanged joi nt
Longi t udi nal Seans:

a. Approved | ock seans, back brazed, or continuously brazed seans for
ducts with largest dimension up to 1800 mllinmeters 72-inches

b. Continuously wel ded or brazed seans for ducts with | argest dinension
greater than 1800 millinmeters 72-inches

SECTION 23 31 13.00 40 Page 24




Sheet metal m nimumthickness, transverse reinforcenent between joints,
and conpani on angle joints of ducts with | ongest side greater than 2550
mllineters 96 inches are in accordance with the foll ow ng:
LONGEST SHEET METAL COVPANI ON ANGLE REI NFORCEMENT ANGLES
S| DE THI CKNESS 600 (mm) ON
(mm ALL SI DES (nm) CENTER MAXI MUM
( BACK TO BACK)
2450 to 2750 1.6 50 by 50 by 3, Two 50 by 50 by 3,
two tie rods two tie rods
al ong angl e al ong angl e
2451 to 3350 1.6 50 by 50 by 5, Two 50 by 50 by 5,
two tie rods two tie rods
al ong angl e al ong angl e
3351 and | onger 2.0 65 by 65 by 5, Two 65 by 65 by 5,
with tie rods with tie rods every
every 600 mm 600 mMm
LONGEST SHEET METAL COVPANI ON ANGLE REI NFORCEMENT ANGLES
S| DE GACGE 24 | NCHES ON
(i nches) ALL SI DES (i nches) CENTER MAXI MUM
( BACK TO BACK)
97 to 108 16 2 by 2 by 1/8, *Two 2 by 2 by 1/8,
two tie rods two tie rods
al ong angl e al ong angl e
109 to 132 16 2 by 2 by 3/16, *Two 2 by 2 by 3/16,
two tie rods two tie rods
al ong angl e al ong angl e
133 and | onger 14 2-1/2 by 2-1/2 *Two 2-1/2 by 2-1/2 by
by 3/16, 3/ 16,
with tie rods every [with tie rods
24 inches every 24 inches
3.3.3 Round Sheet Metal Ducts

3.3.3.1

Sheet net al

m ni mum t hi ckness,
shall be in accordance with ASHRAE EQUI P Sl
Chapter 16, ASHRAE FUN S|,

Duct Gages and Rei nf or cenment

Provi de ducts with suppl enent al
rivets 150 millinmeters 6 inches on center] [tack wel ded] [brazed] to
duct. Locate girth angles as foll ows:

joints,

girth angl e supports,
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riveted with [solid




DI AVETER, M LLI METER REI NFORCEMENT- MAXI MUM SPACI NG M LLI METER

625 to 915 32 by 32, 3.2 thick, 1825 nmillinmeters on
center

916 to 1270 32 by 32, 3.2 thick, 1525 nmillinmeters on
center

1271 to 1525 38 by 38, 3.2 thick, 1220 millinmeters on
center

DI AVETER, | NCHES REI NFORCEMENT- MAXI MUM SPACI NG
| NCHES

25 to 36 1-1/4 by 1-1/4, 1/8 thick, 72 inches on
center

37 to 50 1-1/4 by 1-1/4, 1/8 thick, 60 inches on
center

51 to 60 1-1/2 by 1-1/2, 1/8 thick, 48 inches on
center

Use hex-shaped bolt heads and nuts, MB 5/16-inch dianeter for ducts up to
1270 mllinmeters 50-inch dianeter, and MLO 3/8-inch dianeter for 1271
mllineters 51-inch dianeter ducts and | arger.

[ Continuously wel d] [Braze] flanges to duct on outside of duct and
intermttently welded with 25 millinmeters 1-inch welds every 100
mllineters 4-inches on inside joint face. Renpve excess filler netal
frominside face. Protect gal vani zed areas that have been danaged by
wel ding wi th manufacturer's standard corrosion-resistant coating.

3.3.3.2 Duct Joints

Provi de duct joints manufactured by nmachine, with spiral |ocksets up to
and including 1500 millinmeters 60-inch dianeters, and to di nensi ona

tol erances conpatible with fittings provided. Drawband girth joints are
not accept abl e.

Prepare slip joints by coating the nmale fitting with el astomer sealing
materials, exercising care to prevent mastic fromentering fitting bore.
Leave only a thin annular nastic |line exposed internally. Use sheet netal
screws to make assenbly rigid, not |ess than four screws per joint,

maxi mum spaci ng 150 mllinmeters 6-inches. Do not use pop rivets. Tape
and heat seal all joints.

3.3.3.3 Duct Transitions

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Rectangul ar duct with transitions specified
bel ow shoul d be used wherever building construction
or equipnent are limting factors.

EE R R R S I R R I R I R I R S R R R R S R R I R R R S R S R R

[ Where the shape of a duct changes, ensure the angle of the side of the
transition piece does not exceed 15 degrees fromthe straight run of duct
connected thereto.
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] Where equipnent is installed in ductwork, ensure the angle of the side of

the transition piece fromthe straight run of duct connected thereto does
not exceed 15 degrees on the upstream side of the equi pnent and 22-1/2
degrees on the downstream side of the equi pnent.

. 3.4 Round, Hi gh Pressure, Sheet Metal Duct Installation
.3.4.1 Joints

Provide an inner coupling to align the inner lining to maintain good
airflow conditions equivalent to standard round hi gh-pressure duct
joints. Butt joints are not suitable for the inner liner. Acconplish
this alignment by [extending the liner of the fitting for slip joint into
the pipe] [the use of a double concentric coupling with the two couplings
hel d by spacers for rigidity and wall spacing]. For ducts over 860
mllineters 34-inches inside dianmeter, provide a separate coupling for

i nner alignment, with the pressure shells joined by angle-ring flanged
connecti ons.

.3.4.2 I nsul ati on Ends

At the end of an uninsulated section or run where internally insul ated
duct connects to uninsul ated spiral duct, fitting, fire danper or flexible
duct, install an insulated end-fitting to bring the outer pressure shel
down to nom nal size.

.3.5 Transverse Reinforcenment Joints

Provi de transverse reinforcenents that are [riveted with solid rivets to
duct sides 150 nmillineters 6 inches on center] [spot welded 100 mllineters
4 inches on center]. Weld transverse reinforcement at [all corners]
[ends] to form continuous franes.

.3.6 Joi nt Gaskets

For flanged joints, use neoprene full-face gaskets 3.2 mllineters 1/8-inch
thick, with Shore A 40 duroneter hardness. Use one-piece gaskets,

[vul cani zed] [dovetailed] at joints.

. 3.7 Radi us El bows

Fabricate el bow proportions and radi us el bows in accordance with

ASHRAE EQUI P SI HDBK ASHRAE EQUI P | P HDBK, Chapter 16, ASHRAE FUN S

ASHRAE FUN | P, Chapter 32 and SINVACNA 1966.

.3.8 Pl enum Connecti ons

Ensure round duct connections are wel ded joint bell mouth type.

Ensure rectangul ar duct connections are bellnouth type, constructed in
accordance with ASHRAE EQUI P SI HDBK ASHRAE EQUI P | P HDBK, Chapter 16

ASHRAE FUN | P ASHRAE FUN SI, Chapter 32 and SVACNA 1966.

.3.9 Access Openi ngs

Install access panels in ductwork adjacent to fire danpers.

M ni mum si ze of access opening is 300 by 450 mllinmeters 12 by 18 inches,

unl ess precluded by duct dinmension
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Frame access openings with wel ded and ground nmiter joints, 4 mllineters
1/8-inch thick [strap steel] [angle iron], with [7] [10] nmillineters [1/4]
[3/8]-inch studs welded to frame. Ensure cover plates are not |ess than|
1.6 millinmeters 16-gage, reinforced as necessary for |arger sizes]
[constructed of 2.8 mllineters 12-gage netal].

In Iieu of access doors, use readily accessible flanged duct sections upon
approval . Provide stable hanger supports for disconnected duct term nal

3.3.10 Duct Supports

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

NOTE: Areas of seismic activity require seismcally
braced ducts per SMACNA.

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

Install duct support in accordance with ASHRAE EQUI P SI HDBK

ASHRAE EQUI P | P HDBK, Chapter 16, ASHRAE FUN SI ASHRAE FUN | P, Chapter 32
and SMACNA 1966. Meet the mnimum size for duct hangers as specified in
ASHRAE EQUI P SI HDBK ASHRAE EQUI P | P HDBK, Chapter 16, ASHRAE FUN S
ASHRAE FUN | P, Chapter 32 and SMACNA 1966. Provide two hangers where
necessary to elimnate sway. Support attachnent to duct surfaces by
[solid rivet] [bolt] [welding] 100 millineters 4-inches on center

Take the followi ng into account in selection of a hanging system
a. Location and precedence of work under other sections

b. Interferences of various piping and electrical conduit

c. Equipnent, and buil ding configuration

d. Structural and safety factor requirenents

e. Vibration, and inposed | oads under nornmal and abnornal service
condi tions

Support sizes, configurations, and spacing are given to show the m ni nal
type of supporting components required. |If installed | oads are excessive
for the specified hanger spaci ng, hangers, and accessories [provide

heavi er-duty conponents] [reduce hanger spacing]. After systemstartup
repl ace any duct support device which due to I ength, configuration, or
size, vibrates or causes possible failure of a menber. Do not use a
ductwork support systemthat allows a cascade-type failure to occur

Do not hang ductwork and equi prent from roof deck, piping, or other ducts
or equi pnent. Maxi mum span between any two points is 3 neters 10-feet,
with | esser spans as required by duct assenblies, interferences, and
permtted | oads inposed.

[ Where support from netal deck systems is involved, coordi nate support
requirenents with installation of netal deck

113.3.10.1 Doubl e-wal | Ducts

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Delete follow ng paragraph if doubl e-wal
ducts are not required.
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EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

Provi de round, double-wall duct supports as recommended by the
manuf act urer except that m ni mum hanger ring and strap size is 40 by 4
mllineters 1-1/2 inches by 1/8 inch.

13.3.10.2 Hangar s

Attach hanger rods, angles, and straps to beam cl anps. Receive approval
fromthe Contracting Officer for concrete inserts, masonry anchors, and
fasteners for the application

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

NOTE: The follow ng devices are an acceptabl e
fastener in office buildings where unusua
conditions do not occur

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Har dened hi gh-carbon spring-steel fasteners fitted onto beans and

m scel | aneous structural steel are acceptable upon prior approval of each
proposed application and upon field denmonstrati on of conformance to
specification requirements. Mke fasteners fromsteel confornming to Al'S
Type [1055] [1070], treated and finished in conformance with SAE AVS 2480,
Type Z (zinc phosphate base), Class 2 (supplenentary treatnent). Verify a
72-hour | oad-carrying capacity by a certified i ndependent | aboratory.

VWere ductwork system contai ns heavy equi pnent, excluding air-diffusion

devi ces and single-leaf dampers, hang such equi prrent independently of the

ductwork by neans of rods or angles of sizes adequate to support the | oad.

Cross-brace hangers to preclude swaying both vertically and laterally.
3.3.10.3 Instal | ation

Ensure hanger spacing gives a 20-to-1 safety factor for supported | oad.

Maxi mum | oad supported by any two fasteners is 45 kilograns 100 pounds.

Install hangers on both sides of all duct turns, branch fittings, and
transitions.

Friction rod assenblies are not acceptable.

3.3.10.4 Strap-type Hangars
Support rectangular ducts up to 900 nmillineters 36-inches by strap-type
hangers attached at not |ess than three places to not |ess than two duct
surfaces in different planes.
Perforated strap hangers are not acceptable.

3.3.10.5 Trapeze Hangars
Support rectangul ar ducting, 900 nmillineters 36-inches and | arger, by
trapeze hangers. Support ducts situated in unconditioned areas and
required to have insulation with a vapor-seal ed facing on trapeze
hangers. Space hangers far enough out fromthe side of the duct to permt

the duct insulation to be placed on the duct inside the trapeze. Do not
penetrate the vapor-sealed facing with duct hangers.
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Where trapeze hangers are used,

sized as foll ows:

support the bottom of the duct on angles

W DTH OF DUCT,
M LLI METER

M N MUM BOTTOM ANGLE SI ZE

"M LLIVETER

760 and snal | er

32 by 32 by 3.2

761 to 1200

38 by 38 by 3.2

1201 to 1830

38 by 38 by 4.8

1831 to 2440 50 by 50 by 6.4

2441 and wi der 50 by 50 by 6.4

W DTH OF DUCT, M NI MUM BOTTOM ANGLE SI ZE

| NCHES | NCHES

30 and smal | er 1-1/4 by 1-1/4 by 1/8
31 to 48 1-1/2 by 1-1/2 by 1/8
49 to 72 1-1/2 by 1-1/2 by 3/16
73 to 96 2 by 2 by 1/4

97 and wi der 3 by 3 by 1/4

3.3.10.6 Purlins

Do not support ducting fromroof purlins at points greater than one-sixth
of the purlin span fromthe roof truss. Do not exceed 875 kil ogranms 400
pounds | oad per hanger

I f the hanger | oad nmust exceed the above linmit, provide reinforcing of
purlin(s) or additional support bean(s). Wen an additional beamis used,
have the beam bear on the top chord of the roof trusses, and al so bear
over the gusset plates of top chord. Stabilize the beam by connection to
roof purlin along bottom flange.

Purlins used for supporting fire-protection sprinkler nains, electrica
lighting fixtures, electrical power ducts, or cable trays are considered
fully | oaded. Provide supplenmental reinforcing or auxiliary support stee
for these purlins when used to support ductwork.

3.3.10. 7 Vi bration Isolation

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: When vibration isolation is required, retain
applicabl e portions of the follow ng two paragraphs.

EE R R R S I R R I R I R I R S R R R R S R I R I R I R R S R R S R R R

[ I'solate the structure fromduct support vibration at points indicated.
Refer to Section 23 05 48.00 40 VI BRATI ON AND SEI SM C CONTROLS FOR HVAC
Pl PI NG AND EQUI PMVENT.
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][ Provide vibration isolators in discharge ducting systemfor a distance not
| ess than 15 neter 50-feet beyond the air handling unit. Coordinate
defl ection of duct and equi pnent nounti ngs.

13.3.11 Fl exi bl e Connectors for Steel Metal

Connect air-handling equi pnment, ducts crossing building expansion joints,
and fan inlets and outlets to upstream and downstream conponents wth
treated woven-cl oth connectors.

Install connectors only after system fans are operative and all vibration
i sol ati on nountings have been adjusted. Wen systemfans are operating,
ensure connectors are free of winkles caused by msalignnment or fan
reaction. Wdth of surface is curvilinear

3.3.12 I nsul ation Protection Angles

Provi de galvanized 1 mllineter thick 20-gage sheet, formed into an angle
with a 50 millinmeters 2-inch exposed long leg with a 10 millineters
3/8-inch stiffening break at outer edge, and with a variable conceal ed

| eg, dependi ng upon insul ation thickness.

Install angles over all insulation edges termnating by butting against a
wal I, floor foundation, frame, and sinilar construction. Fasten angles in
place with blind rivets through the protection angle, insulation, and
sheet netal duct or plenum |Install angles after final insulation
covering has been applied.

3.3.13 Duct Probe Access

Provi de holes with neat patches, threaded plugs, or threaded or tw st-on
caps for air-balancing pitot tube access. Provide extended-neck fittings
where probe access area is insul ated.

3.3.14 Openings In Roofs and Walls

Exi sting building openings are fixed in size and cannot be resized without
aut hori zation. Provide equipnent to suit existing opening size.

3.4  FIELD QUALI TY CONTROL
[3.4.1 Fire Danper Tests

Perform operational tests on each fire danper in the presence of the
Contracting O ficer by enervating a fusible link with [ocalized heat.
Provide and install new |inks after successful testing.

13.4.2 Ductwor k Leakage Tests

Conduct conpl ete | eakage test of new ductwork in accordance with Section
23 05 93 TESTI NG, ADJUSTI NG AND BALANCI NG FOR HVAC. Performtests prior
to installing ductwork insulation.

EE R R R S I R R I R I R I R S R R R R S R I R I R I R R S R R S R R R

NOTE: Delete the followi ng paragraph and title if

I nspections are not requl red.
R R R R R R R R R R
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[3.4.3 I nspection
I nspect ductwork in accordance with SVACNA 1987.

13.5 CLOSEQUT ACTI VI TIES

3.5.1 Qperation and Mai nt enance
Submit [6] | ] copies of the operation and mai nt enance nmanual s 30
cal endar days prior to testing the nedium and hi gh pressure ductwork
systenms. Update data and resubmit for final approval no later than 30
cal endar days prior to contract conpletion
Ensure operation and mai ntenance nanual s are consistent with
manuf acturer's standard brochures, schematics, printed instructions,
general operating procedures and safety precautions.

3.5.2 Record Drawi ngs
Provide record drawings with current factual information. |Include
deviations from and anendnments to, the draw ngs. |Include conceal ed or

vi si bl e changes in the work. Label draw ngs "As-Built".

-- End of Section --
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