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SECTION 23 31 00
HVAC DUCTS AND CASI NGS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A

B.

Ductwork and accessories for HVAC including the foll ow ng:

1. Supply air, return air, outside air, exhaust, make-up air, and reli ef
syst ens.

Definitions:

1. SMACNA Standards as used in this specification neans the HVAC Duct
Construction Standards, Metal and Fl exible.

2. Seal or Sealing: Use of liquid or nmastic sealant, with or without
conpati bl e tape overlay, or gasketing of flanged joints, to keep air
| eakage at duct joints, seans and connections to an acceptabl e
nm ni mum

3. Duct Pressure O assification: SMACNA HVAC Duct Construction
St andards, Metal and Fl exible.

4. Exposed Duct: Exposed to view in a finished room

1.2 RELATED WORK

A
B.

G

Fire Stopping Material: Section 07 84 00, FlIRESTOPPI NG

Ceneral Mechani cal Requirenments: Section 23 05 11, COVMON WORK RESULTS
FOR HVAC and STEAM GENERATI ON.

Noi se Level Requirenents: Section 23 05 41, NO SE AND VI BRATI ON CONTRCL
FOR HVAC PI PI NG and EQUI PMENT.

Duct Insulation: Section 23 07 11, HVAC, PLUMBI NG and BO LER PLANT

| NSULATI ON

Return Air and Exhaust Air Fans: Section 23 34 00, HVAC FANS.

Testing and Bal ancing of Air Flows: Section 23 05 93, TESTI NG

ADJUSTI NG and BALANCI NG FOR HVAC.

Snmoke Detectors: Section 28 31 00, FIRE DETECTI ON and ALARM

1.3 QUALITY ASSURANCE

A

Refer to article, QUALITY ASSURANCE, in Section 23 05 11, COWON WORK
RESULTS FOR HVAC and STEAM GENERATI ON.

Fire Safety Code: Conply with NFPA 90A.

Duct System Construction and Installation: Referenced SMACNA Standards
are the mninum acceptable quality.

Duct Sealing, Air Leakage Criteria, and Air Leakage Tests: Ducts shall
be seal ed as per duct sealing requirements of SMACNA HVAC Air Duct
Leakage Test Manual for duct pressure classes shown on the draw ngs.
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E. Duct accessories exposed to the air stream such as danpers of all types

A. Subm t

A

(except snoke danmpers) and access openings, shall be of the sane

material as the duct or provide at |east the sane | evel of corrosion

resi st ance.
1.4 SUBM TTALS

in accordance with Section 01 33 23, SHOP DRAW NGS, PRCODUCT DATA,

and SAMPLES.
Manuf acturer's Literature and Data:

1

8.
9.

Rect angul ar ducts:

a.

b
c.
d.

Schedul es of duct systens, materials and sel ected SVACNA
construction alternatives for joints, sealing, gage and
rei nforcement.

Duct 1iner.

Seal ants and gaskets.

Access doors.

Round and flat oval duct construction details:

® 2 0 oo

Manuf acturer's details for duct fittings.
Duct |iner.

Seal ants and gaskets.

Access sections.

Installation instructions.

Vol une danpers, back draft danpers.

Upper hanger attachnents.

Fire danpers, fire doors, and snoke danpers with installation

i nstructions.

Sound attenuators, including pressure drop and acoustic perfornance.

Fl exi bl e ducts and cl anps, with manufacturer's installation

i nstructi ons.

Fl exi bl e connecti ons.

Instrument test fittings.

10 Details and design analysis of alternate or optional duct systens.
11 COMVON WORK RESULTS FOR HVAC and STEAM GENERATI ON

C. Coordination Drawi ngs: Refer to article, SUBM TTALS, in Section 23 05
1.5 APPLI CABLE PUBLI CATI ONS

The publications listed below forma part of this specification to the

ext ent

referenced. The publications are referenced in the text by the

basi c designation only.
Anerican Society of Civil Engineers (ASCE)
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ASCE7-05................ M ni mum Desi gn Loads for Buil dings and G her
Structures
C. Anerican Society for Testing and Materials (ASTM:
Al67-99(2009)........... St andard Specification for Stainless and
Heat - Resi sting Chrom um Ni ckel Steel Plate,
Sheet, and Strip
AB53-09................. Standard Specification for Steel Sheet,
Zi nc- Coat ed (Gl vani zed) or Zinc-lron Al oy
coated (Gal vanneal ed) by the Hot-Di p process
Al1011-09a............... Standard Specification for Steel, Sheet and
Strip, Hot rolled, Carbon, structural, H gh-
Strength Low Al loy, High Strength LowAlloy with
| mproved Formability, and Utra-H gh Strength

B209-07................. St andard Specification for Al um num and
Al umi num Al | oy Sheet and Pl ate

C1071-05el.............. St andard Specification for Fibrous d ass Duct
Li ning Insul ation (Thermal and Sound Absor bi ng
Mat eri al )

E84-09a................. Standard Test Method for Surface Burning

Characteristics of Building Materials
D. National Fire Protection Association (NFPA):

90A-09.......... .. ... ... Standard for the Installation of Air
Condi tioning and Ventilating Systens
96-08................... Standard for Ventilation Control and Fire

Protecti on of Commrercial Cooki ng Operations
E. Sheet Metal and Air Conditioning Contractors National Association

( SMACNA) :
2nd Edition — 2005...... HVAC Duct Construction Standards, Metal and
Fl exi bl e

1st Edition - 1985...... HVAC Air Duct Leakage Test Manual

6th Edition — 2003...... Fi brous d ass Duct Construction Standards
F. Underwriters Laboratories, Inc. (UL):

181-08. . ... ... .. ... Factory-Made Air Ducts and Air Connectors

555-06 ................. Standard for Fire Danpers

555S-06 ................ Standard for Snoke Danpers

PART 2 - PRODUCTS
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2.1 DUCT MATERI ALS AND SEALANTS

A. General: Except for systens specified otherw se, construct ducts,
casi ngs, and accessories of gal vani zed sheet steel, ASTM A653, coating
@0; or, alum num sheet, ASTM B209, alloy 1100, 3003 or 5052.

B. Specified Corrosion Resistant Systems: Stainless steel sheet, ASTM Al67,
Class 302 or 304, Condition A (anneal ed) Finish No. 4 for exposed ducts
and Finish No. 2B for conceal ed duct or ducts |located in nmechanica
r oons.

D. Joint Sealing: Refer to SMACNA HVAC Duct Construction Standards,
par agr aph S1.9.

1. Seal ant: El astoneric conpound, gun or brush grade, maxi mum 25 fl ane
spread and 50 snoke devel oped (dry state) conmpounded specifically for
seal i ng ductwork as recomended by the manufacturer. Generally
provide liquid sealant, with or without conpatible tape, for |ow
cl earance slip joints and heavy, permanently elastic, nastic type
where cl earances are larger. G| base caul ki ng and gl azi ng conpounds
are not acceptabl e because they do not retain elasticity and bond.

2. Tape: Use only tape specifically designated by the seal ant
manuf acturer and apply only over wet sealant. Pressure sensitive tape
shall not be used on bare nmetal or on dry seal ant.

3. Gaskets in Flanged Joints: Soft neoprene.

E. Approved factory nade joints nay be used.

2.2 DUCT CONSTRUCTI ON AND | NSTALLATI ON

A. Regardl ess of the pressure classifications outlined in the SMACNA
St andards, fabricate and seal the ductwork in accordance with the
foll owi ng pressure classifications:

B. Duct Pressure Cassification
0 to 50 mm (2 inch)
> 50 mmto 75 mm (2 inch to 3 inch)
> 75 mMmto 100 nm (3 inch to 4 inch)

Show pressure classifications on the floor plans.

C. Seal Cass: Al ductwork shall receive Oass A Sea

D. Duct for Negative Pressure Up to 750 Pa (3 inch WG):

1. Round Duct: Galvani zed steel, spiral |ock seam construction wth
standard slip joints.

2. Rectangul ar Duct: Galvanized steel, mninum 1.0 nm (20 gage),
Pittsburgh | ock seam comnpanion angle joints 32 mmby 3.2 mm (1-1/4
by 1/8 inch) mnimmat not nore than 2.4 m (8 feet) spacing.
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Approved pre-manufactured joints are acceptable in |ieu of conpanion

angl es.

Round and Flat Oval Ducts: Furnish duct and fittings nmade by the sane

manufacturer to insure good fit of slip joints. Wen submtted and

approved in advance, round and flat oval duct, with size converted on

t he basis of equal pressure drop, may be furnished in lieu of

rectangul ar duct design shown on the draw ngs.

1. Elbows: Dianeters 80 through 200 nm (3 through 8 inches) shall be two
sections die stanped, all others shall be gored construction, maximum
18 degree angle, with all seanms continuously wel ded or standi ng seam
Coat gal vani zed areas of fittings damaged by wel ding with corrosion
resi stant al um num paint or gal vani zed repair conpound.

2. Provide bell nmouth, conical tees or taps, laterals, reducers, and
other low loss fittings as shown in SMACNA HVAC Duct Construction
St andar ds.

3. Ribbed Duct Option: Lighter gage round/oval duct and fittings may be
furni shed provided certified tests indicating that the rigidity and
performance i s equival ent to SMACNA standard gage ducts are
submi tted.

a. Ducts: Manufacturer's published standard gage, 0 coating, spira
| ock seam construction with an internediate standing rib.

b. Fittings: May be manufacturer's standard as shown in published
catal ogs, fabricated by spot wel ding and bondi ng with neoprene
base cenent or machine formed seamin lieu of continuous wel ded
seans.

4. Provide flat side reinforcenent of oval ducts as reconmended by the
manuf act urer and SMACNA HVAC Duct Construction Standard S3. 13.
Because of high pressure |oss, do not use internal tie-rod
rei nforcement unl ess approved by the COR

Vol une Danpers: Single blade or opposed bl ade, multi-|ouver type as

detailed in SMACNA Standards. Refer to SMACNA Detail Figure 2-12 for

Singl e Blade and Figure 2.13 for Milti-blade Vol unme Danpers.

Duct Hangers and Supports: Refer to SMACNA Standards Section IV. Avoid

use of trapeze hangers for round duct.

2.3 DUCT LI NER (WHERE | NDI CATED ON DRAW NGS)

A

Duct sizes shown on drawi ngs for lined duct are clear opening inside
l'ining.

Duct liner is only permtted to be used for return, relief and genera
exhaust ducts. Duct liner is not pernmitted for outside air ducts,
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supply air ducts or any other positive pressure ductwork (provide
exterior insulation only).

C. Rectangul ar Duct or Casing Liner: ASTM C1071, Type | (flexible), or Type
Il (board), 25 mm (one inch) m nimumthi ckness, applied with mechanica
fasteners and 100 percent coverage of adhesive in confornmance wth
SMACNA, Duct Liner Application Standard.

2.4 DUCT ACCESS DOORS, PANELS AND SECTI ONS

A. Provide access doors, sized and | ocated for naintenance work, upstream
in the follow ng | ocations:

1. Each duct mounted coil and hum difier

2. Each fire danper (for link service), snoke danper and automatic
control danper.

3. Each duct nounted snoke detector.

For cleaning operating roomsupply air duct and kitchen hood exhaust
duct, locate access doors at 6 m (20 feet) intervals and at each
change in duct direction.

B. Openings shall be as large as feasible in small ducts, 300 nm by 300 mm
(12 inch by 12 inch) mnimum where possible. Access sections in
i nsul ated ducts shall be double-wall, insulated. Transparent
shatterproof covers are preferred for uninsul ated ducts.

1. For rectangul ar ducts: Refer to SMACNA HVAC Duct Construction
St andards (Figure 2-12).

2. For round and flat oval duct: Refer to SMACNA HVAC duct Construction
Standards (Figure 2-11).

2.5 FI RE DAMPERS

A. Gal vani zed steel, interlocking blade type, UL listing and | abel, 1-1/2
hour rating, 70 degrees C (160 degrees F) fusible Iine, 100 percent free
opening with no part of the blade stack or danper frame in the air
stream

B. Fire danpers in wet air exhaust shall be of stainless stee
construction, all others nmay be gal vani zed st eel

C. Mninmumrequirenents for fire danpers:

1. The danper frame may be of design and length as to function as the
nmounting sleeve, thus elimnating the need for a separate sleeve, as
al l owed by UL 555. Ot herw se provide sleeves and nounting angl es,
mninmum 1.9 nm (14 gage), required to provide installation equival ent
to the danper manufacturer's UL test installation.

2. Submit manufacturer's installation instructions conformng to UL
rati ng test.
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2.6 SMOKE DAMPERS
A. Maximum air velocity, through free area of open danper, and pressure

| oss: Low pressure and nedi um pressure duct (supply, return, exhaust,

outside air): 450 mnmin (1500 fpm. Maximumstatic pressure |loss: 32 Pa

(0.13 inch WG).

B. Maxi mum air | eakage, closed danper: 0.32 cubic neters /mn/square neter

(4.0 CFM per square foot) at 750 Pa (3 inch WG ) differential pressure.

C. Mninmumrequirenents for danpers:

1. Shall conply with requirenents of Table 6-1 of UL 555S, except for

the Fire Endurance and Hose Stream Test.

2. Frame: Galvanized steel channel with side, top and bottom stops or

seal s.

3. Blades: Gl vanized steel, parallel type preferably, 300 nm (12 inch)
maxi mum wi dt h, edges seal ed with neoprene, rubber or felt, if
required to meet mninmum]|eakage. Airfoil (streamined) type for
nm ni mum noi se generation and pressure drop are preferred for duct
nount ed danpers.

Shafts: Gal vani zed st eel
Bearings: Nylon, bronze sleeve or ball type.
Har dware: Zinc plated

Noo o s

Qperation: Autonatic open/close. No snoke danper that requires nmanua
reset or link replacenment after actuation is acceptable. See draw ngs
for required control operation.

D. Motor operator (actuator): Provide pneunmatic or electric as required by
the automatic control system externally mounted on stand-offs to allow
conpl ete insulation coverage.

2.7 COVBI NATI ON FI RE AND SMOKE DAMPERS
Conbi nation fire and snoke danpers: Milti-blade type units neeting al
requi renents of both fire danpers and snoke danpers shall be used where
shown and rmay be used at the Contractor's option where applicable.

2.8 FI RE DOORS
Gal vani zed steel, interlocking blade type, UL listing and label, 71
degrees C (160 degrees F) fusible link, 3 hour rating and approved for
openings in Class Afire walls with rating up to 4 hours, 100 percent
free opening with no part of the blade stack or danper frane in the air
stream

2.9 FLEXI BLE Al R DUCT

A. Ceneral: Factory fabricated, conplying with NFPA 90A for connectors not
passi ng through floors of buildings. Flexible ducts shall not penetrate
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any fire or snmoke barrier which is required to have a fire resistance
rati ng of one hour or nore. Flexible duct length shall not exceed 1.5 m
(5 feet). Provide insulated acoustical air duct connectors in supply air

duct systens and el sewhere as shown.

B. Flexible ducts shall be listed by Underwiters Laboratories, Inc.,
conplying with UL 181. Ducts larger than 200 mm (8 inches) in diameter
shall be Class 1. Ducts 200 mm (8 inches) in dianeter and snaller nmay be
Class 1 or dass 2.

C. Insulated Flexible Air Duct: Factory made including mneral fiber
i nsulation with maxi mum C factor of 0.25 at 24 degrees C (75 degrees F)
nean tenperature, encased with a | ow perneability noisture barrier outer
jacket, having a puncture resistance of not |ess than 50 Beach Units.
Acoustic insertion loss shall not be less than 3 dB per 300 mm (foot) of
strai ght duct, at 500 Hz, based on 150 mm (6 inch) duct, of 750 m mn
(2500 fpm.

D. Application Criteria:

1. Tenperature range: -18 to 93 degrees C (0 to 200 degrees F) internal.

2. Maxi num wor ki ng velocity: 1200 minin (4000 feet per minute).

3. M ninumworking pressure, inches of water gage: 2500 Pa (10 inches)
positive, 500 Pa (2 inches) negative.

E. Duct C anps: 100 percent nylon strap, 80 kg (175 pounds) m nimum | oop
tensile strength manufactured for this purpose or stainless steel strap
wi th cadm um pl at ed worm gear tightening device. Apply clanps with
seal ant and as approved for UL 181, Class 1 installation.

2. 10 FLEXI BLE DUCT CONNECTI ONS
Where duct connections are nmade to fans, air terminal units, and air
handl i ng units, install a non-comnbustible flexible connection of 822 g
(29 ounce) neoprene coated fiberglass fabric approxinmately 150 mm (6
i nches) wide. For connections exposed to sun and weat her provi de hypal on
coating in lieu of neoprene. Burning characteristics shall conformto
NFPA 90A. Securely fasten flexible connections to round ducts with
stainless steel or zinc-coated iron draw bands wi th worm gear fastener.
For rectangul ar connections, crinp fabric to sheet nmetal and fasten
sheet netal to ducts by screws 50 mm (2 inches) on center. Fabric shal
not be stressed other than by air pressure. Allow at |east 25 nm (one
inch) slack to insure that no vibration is transmtted.

2. 11 PREFABRI CATED ROOF CURBS
Gal vani zed steel or extruded al um num 300 nm (12 i nches) above finish
roof service, continuous wel ded corner seans, treated wood nailer, 40 nmm
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(1-1/2 inch) thick, 48 kg/cubic meter (3 pound/cubic feet) density rigid

m neral fiberboard insulation with nmetal liner, built-in cant strip

(except for gypsumor tectum decks). For surface insul ated roof deck,

provide raised cant strip (recessed nounting flange) to start at the

upper surface of the insulation. Curbs shall be constructed for pitched
roof or ridge nmounting as required to keep top of curb |evel.
2. 12 FI RESTOPPI NG MATERI AL
Refer to Section 07 84 00, FIRESTOPPI NG
PART 3 - EXECUTI ON
3.1 | NSTALLATI ON
A. Conply with provisions of Section 23 05 11, COVMON WORK RESULTS FOR HVAC
and STEAM GENERATI ON, particularly regarding coordination with other
trades and work in existing buildings.
B. Fabricate and install ductwork and accessories in accordance with

ref erenced SMACNA St andar ds:

1. Draw ngs show the general |ayout of ductwork and accessories but do
not show all required fittings and offsets that may be necessary to
connect ducts to equi pnent, boxes, diffusers, grilles, etc., and to
coordinate with other trades. Fabricate ductwork based on field
neasurenents. Provide all necessary fittings and offsets at no
addi tional cost to the governnent. Coordinate with other trades for
space available and relative | ocation of HVAC equi pnent and
accessories on ceiling grid. Duct sizes on the drawi ngs are inside
di mensi ons whi ch shall be altered by Contractor to other dinensions
with the sane air handling characteristics where necessary to avoid
interferences and clearance difficulties.

2. Provide duct transitions, offsets and connections to danpers, coils,
and ot her equi pnent in accordance with SMACNA Standards, Section |l
Provi de streaminer, when an obstructi on cannot be avoi ded and nust
be taken in by a duct. Repair gal vani zed areas with gal vani zi ng
repai r compound.

3. Provide bolted construction and tie-rod reinforcement in accordance
wi th SMACNA St andar ds.

4. Construct casings, elimnators, and pipe penetrations in accordance
wi th SMACNA St andards, Chapter 6. Design casing access doors to sw ng
against air pressure so that pressure helps to maintain a tight seal.

C. Install duct hangers and supports in accordance with SMACNA St andards,

Chapter 4.
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Install fire danmpers, snoke dampers and conbi nation fire/snoke danpers

in accordance with the manufacturer's instructions to conformto the

installation used for the rating test. Install fire danpers, snoke
danpers and conbi nation fire/snoke danpers at |ocations indicated and
where ducts penetrate fire rated and/or snoke rated walls, shafts and
where required by the COR  Install with required perineter nmounting
angl es, sl eeves, breakaway duct connections, corrosion resistant

springs, bearings, bushings and hinges per UL and NFPA. Denobnstrate

re-setting of fire danpers and operati on of snmoke danpers to the COR

Seal openings around duct penetrations of floors and fire rated

partitions with fire stop material as required by NFPA 90A

Fl exi bl e duct installation: Refer to SMACNA Standards, Chapter 3. Ducts

shal | be continuous, single pieces not over 1.5 m (5 feet) [ ong (NFPA

90A), as straight and short as feasible, adequately supported.

Centerline radius of bends shall be not |less than two duct dianeters.

Make connections with clanps as recomended by SMACNA. Cl anp per SMACNA

with one clanp on the core duct and one on the insulation jacket.

Fl exi bl e ducts shall not penetrate floors, or any chase or partition

designated as a fire or snoke barrier, including corridor partitions

fire rated one hour or two hour. Support ducts SMACNA St andards.

VWere diffusers, registers and grilles cannot be installed to avoid

seeing inside the duct, paint the inside of the duct with flat black

paint to reduce visibility.

Control Danper Installation:

1. Provide necessary blank-off plates required to install danpers that
are smaller than duct size. Provide necessary transitions required to
install danpers | arger than duct size.

2. Assenble multiple sections danpers with required interconnecting
I i nkage and extend required number of shafts through duct for
external rnounting of danper notors.

3. Provide necessary sheet netal baffle plates to elimnate
stratification and provide air volumes specified. Locate baffles by
experimentation, and affix and seal permanently in place, only after
stratification problem has been elininated.

4. Install all danper control/adjustnment devices on stand-offs to allow
conpl ete coverage of insulation

Low Pressure Duct Liner: Install in accordance with SMACNA, Duct Liner

Appl i cation Standard.
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Protection and d eani ng: Adequately protect equipnent and materials
agai nst physical damage. Place equipnent in first class operating
condition, or return to source of supply for repair or replacenent, as
determ ned by COR Protect equiprment and ducts during construction
against entry of foreign matter to the inside and cl ean both inside and
out si de before operation and painting. Wien new ducts are connected to
exi sting ductwork, clean both new and existing ductwork by noppi ng and
vacuum cl eani ng i nsi de and outsi de before operation

3.2 DUCT LEAKAGE TESTS AND REPAI R

A

Ductwork | eakage testing shall be perforned by the Testing and Bal anci ng
Contractor directly contracted by the General Contractor and i ndependent
of the Sheet Metal Contractor.

Ductwork | eakage testing shall be perforned for the entire air

di stribution system (including all supply, return, exhaust and relief
ductwork), section by section, including fans, coils and filter
sections. Based upon satisfactory initial duct |eakage test results, the
scope of the testing may be reduced by the COR on ductwork constructed
to the 500 Pa (2" WG duct pressure classification. In no case shal

t he | eakage testing of ductwork constructed above the 500 Pa (2" W5
duct pressure classification or ductwork |ocated in shafts or other

i naccessi bl e areas be elim nated.

Test procedure, apparatus and report shall conformto SMACNA Leakage
Test manual . The maxi mum | eakage rate allowed is 4 percent of the design
air flow rate.

Al'l ductwork shall be |leak tested first before enclosed in a shaft or
covered in other inaccessible areas.

Al tests shall be performed in the presence of the COR and the Test and
Bal ance agency. The Test and Bal ance agency shall neasure and record
duct | eakage and report to the COR and identify | eakage source with
excessi ve | eakage.

If any portion of the duct systemtested fails to neet the perm ssible

| eakage |l evel, the Contractor shall rectify sealing of ductwork to bring
it into conpliance and shall retest it until acceptable |eakage is
denponstrated to the COR

Al tests and necessary repairs shall be conpleted prior to insulation
or conceal nent of ductwork.

Make sure all openings used for testing flow and tenperatures by TAB
Contractor are seal ed properly.
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3.3 TESTI NG, ADJUSTI NG AND BALANCI NG ( TAB)

Ref er

to Section 23 05 93, TESTING ADJUSTING and BALANCI NG FOR HVAC.
3.4 OPERATI NG AND PERFORVMANCE TESTS

Refer to Section 23 05 11, COVWON WORK RESULTS FOR HVAC and STEAM
GENERATI ON

- - -END- -
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