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 Round and Flat-Oval Spiral Ducts and Fittings

SECTION 23 31 13.16 – ROUND AND FLAT-OVAL SPIRAL DUCTS AND FITTINGS
1) GENERAL

1.1) RELATED DOCUMENTS

A) General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
B) [Insert any related drawings, special conditions, instructions to bidders and other special provisions of the contract or general considerations that bidder should consider in preparing his  bid.]

1.2) SUMMARY

A) SECTION INCLUDES:  Refer to Section 4.0 for Specific System Requirements.
1) Round spiral ducts and fittings

2) Flat-oval spiral ducts and fittings

3) Factory insulated round spiral ducts and fittings

4) Factory insulated flat-oval spiral ducts and fittings

5) Spiral ducts and fittings fabricated of materials other than G90 galvanized steel

6) Exposed spiral ducts and fittings

7) Spiral ducts and fittings that will be painted

8) PVC coated spiral duct and fittings for underground burial

9) PVC coated spiral duct and fittings for fume exhaust applications

10) Seismic restraint of spiral ducts and fittings

11) Leakage testing of spiral ducts and fittings

B) RELATED SECTIONS:

1) 09 90 00 --- Painting and Coating
2) 23 05 29 --- Hangers and Supports for HVAC Piping and Equipment
3) 23 05 48 --- Vibration and Seismic Controls for HVAC
4) 23 06 00 --- Schedules for HVAC
5) 23 06 30 --- Schedules for HVAC Air Distribution

6) 23 07 13 --- Duct Insulation

7) 23 31 13 --- Metal Ducts
8) 23 31 16 --- Non-Metal Ducts
9) 23 33 00 --- Air Duct Accessories
10) 23 37 00 --- Air Outlets and Inlets
1.3) REFERENCES

A) Eastern Sheet Metal (ESM)  – Product Guide Rev # 3 04/09

B) SPIDA – Round HVAC Duct and Fittings Guide
C) SPIDA – Flat Oval HVAC Duct and Fittings Guide
D) AMCA Publication 511-10 – Certified Ratings Program – Product Rating Manual for Air Control Devices

E) ASHRAE Handbook -- HVAC Systems and Equipment (2008)

F) ASHRAE Duct Fitting Database Version 5.00.00 (2008)

G) ASHRAE 62.1-2010 -- Ventilation for Acceptable Indoor Air Quality

H) ASHRAE 90.1-2010 -- Energy Standard for Buildings Except Low-Rise Residential Buildings

I) NAIMA Standard AH124 (2002) -- Fibrous Glass Duct Liner Standard

J) NFPA 90A (2009) – Standard for the Installation of Air Conditioning and Ventilating Systems.

K) NFPA 90B (2009) – Standard for the Installation of Warm Air Heating and Air Conditioning Systems
L) SMACNA -- HVAC Duct Construction Standards (DCS) - Metal and Flexible (2006)

M) SMACNA Duct Performance Test Standard No. DPTS-2005 

N) SMACNA Seismic Restraint Manual: Guidelines for Mechanical Systems, 3rd Edition (2008)

O) SMACNA -- Duct Cleanliness for New Construction Guidelines – 2000

P) SMACNA – HVAC Air Duct Leakage Test Manual 2011

Q) UL 181 -- Factory Made Air Ducts and Air Connectors

R) UL 723 -- Test for Surface Burning Characteristics of Building Materials

S) USGBC --- LEED 2009 for New Construction

T) Codes

1) UMC – Uniform Mechanical Code (latest edition - 2009)

2) IMC -  International Mechanical Code (latest edition - 2009)

3) IBC – International Building Code (latest edition - 2009)

4) NBC – National Building Code-Canada (latest edition - 2010)

5) Local codes applicable to project.

1.4) DEFINITIONS

A) Rated Pressure --- material gauges and construction methods are defined by specified system pressure classes, as shown in Paragraph 4.0 Duct Schedules, of this section, and applying appropriate construction standards.
B) Dual Wall Duct – Duct with an inner metal skin to retain an interstitial insulation and an outer skin to serve as the pressure shell.
1.5) SUBMITTALS

A) Product Data – including manufacturer’s installation instructions, application, materials of construction, gauges, reinforcement tables, joint type, joint spacing, acoustical lining, inner metal lining, fittings construction details, descriptive literature and maintenance data for:
1) Round and Flat-Oval Spiral Duct and Fittings

B) LEED Submittals

1) Product data for prerequisite EA 2: Documentation indicating that ducts systems comply with ASHRAE 90.1-2007, Section 6.4.4.1.2 – “Duct and Plenum Insulation”

2) Product data for prerequisite EA 2: Documentation indicating ducts are in compliance with ASHRAE 90.1-2007, Section 6.4.4.2 – “Ducts and Plenum  Leakage”

3) Product Data for prerequisite IEQ 1: Documentation indicating ducts are in compliance with ASHRAE 62.1-2007, Section 5.5.1 – “Resistance to Mold Growth”

4) Product Data for prerequisite IEQ 1: Documentation indicating ducts are in compliance with ASHRAE 62.1-2007, Section 5.5.2 – “Resistance to Erosion”

5) Product Data for prerequisite IEQ 1: Documentation indicating ducts are in compliance with ASHRAE 62.1-2007, Section 7.1.3 – “Protection of duct from Moisture”

6) Product Data for prerequisite IEQ 1: Documentation indicating ducts are in compliance with ASHRAE 62.1-2007, Section 7.1.5 – “Compliance with other Standards”

1.6) QUALITY ASSURANCE 
A) Manufacturers shall be members of the Spiral Duct Manufacturers Association (SPIDA) who are committed to producing quality uniform products in accordance with the above standards. 
B) Manufacturer shall have 10 years of documented experience in fabricating spiral duct and fittings for installation by non-related contractors. Contractor fabricated spiral duct and fittings are not acceptable.  
C) Manufacturer shall be a member of AMCA.

D) Manufacturer shall participate in AMCA Certified Ratings Program for Round Spiral Duct and publish the ratings per AMCA Publication 511-10 section 20. 

2) PRODUCTS
2.1) CONSTRUCTION
A) Gauge Selection 

1) Chose gauges for each applicable positive or negative pressure class, as defined for each system in Part 4.0 “Duct Schedules”,  per the Eastern Sheet Metal Product Guide (Rev 3 04/09), the SPIDA Round HVAC Duct and Fittings and the SMACNA HVAC Duct Construction Standards 
2) All ducts 6” diameter and larger shall have 2C or 3C corrugations, except; exposed spiral duct,   spiral duct fabricated from aluminum or stainless steel , will not be corrugated.
3) Underground Gauge Selection - PVC  coated Duct and fittings shall be constructed of the following gauges and joints:
3 inch through 8 inch – 26 Ga.

Slip Connections
9 inch through 16 inch – 24 Ga.

Slip Connections
18 inch through 24 inch – 22 Ga.

Eastern Flange or similar 
25 inch through 32 inch - 20 Ga.

Eastern Flange or similar

34 inch through 60 inch – 18 Ga.

Eastern Flange or similar

4) All ducts larger than 14 inch in diameter shall have underground corrugations added to the spiral duct.

B) Sealing
1) Spiral seams do not need to be sealed

2) Radial and longitudinal seams for all tees, reducers, elbows and other fittings shall be sealed.  Methods may include welding, tack welding and sealing, mechanically closed standing seams, continuous resistance welds, gaskets or other methods unless specifically noted in Paragraph 4.0 Duct Schedule in this Section.  Sealing methods should be consistent with maintaining a duct leakage performance of less than class 4, unless specified otherwise in section 4.0 “Duct Schedules” , at rated pressure. 
3) All duct penetrations, including screws, shall be sealed in accordance with ASHRAE  Standard 90.1-2010. Rotating shafts shall be sealed with bushings or other devices.  Sealing that would void product listings is not required.
4) All transverse joints shall be sealed during installation.  Sealing methods should be consistent with maintaining a total system leakage performance of less than class 3, unless specified otherwise in section 4.0 “Duct Schedules” ,  at rated pressure.  Joints made with gasketed slip connections meeting leakage Class 4 do not require additional sealing when installed in accordance with the manufacturer’s instructions.
C) Fittings hall be fabricated to meet the dynamic performance as shown in the ASHRAE Duct Fitting Database (version 5.00.00 - 2008).  Typical configurations are as shown in the SPIDA Round HVAC Duct and Fittings and SPIDA Flat Oval HVAC Duct and Fittings and the ESM Product Guide
D) Sizing

1) Duct sizes shown are inside clear dimensions. For dual wall duct and for lined single wall ducts, maintain sizes inside lining.
2) Factory-fabricated longitudinal seam duct is acceptable for ducts larger than standard factory spiral sizes.
3) Flat-Oval Duct Sizing – major / minor dimensions chosen for fabrication shall be in accordance with those indicated within the ESM Product Guide and the ESM Spiral Round and Flat Oval Duct Calculator (available at www.easternsheetmetal.com). 
E) Fitting Construction

1) Branch fittings may be provided as full body fittings or as saddles factory mounted on spiral pipe. Branch types shall be as shown on the drawings. Pressed radius entrance branches may be used in lieu of straight and conical branches. Field mounted branches are not acceptable except as noted below.
2) Field mounted saddles will allowed:
a) When used as a grill box

b) Downstream of terminal unit leading to a single diffuser

c) In constant volume systems operating at 1” WG or less

d) In return duct

F) Dual wall duct fittings shall have spacers to maintain concentricity.
G) Single wall round fittings greater than 36” diameter and all oval fittings with a major axis greater than 36” shall have continuously welded longitudinal and radial seams.

H) The outer pressure shell of dual wall round duct fittings greater than 36” diameter and all dual wall oval duct fittings with a major axis greater than 36” shall have continuously welded longitudinal seams. 

I) Transverse Joints
1) Single wall round joints shall be slip connections through 24” diameter. Self-sealing systems, such as Eastern Tight and Spiro Safe, require no additional sealing. All round joints larger than 24” diameter shall be made with Eastern Flanges or a similar flanging system. 

2) Single wall oval joints shall be slip connections through 24” major axis. All joints greater than 24” wide shall be made with Eastern Flanges or a similar flanging system.

3) Dual wall round duct joints shall be concentric slip connections through 12” diameter. Self-sealing systems, such as Eastern Tight and Spiro Safe, require no additional sealing. All round joints larger than 12” diameter shall be made with Eastern Flanges or a similar flanging system.  Flanges will be attached to both the inner liner and outer pressure shells keeping the inner liner concentric.

4) Dual wall oval duct joints shall be concentric slip connections through 24” major axis. All joints greater than 24” wide shall be made with Eastern Flanges or a similar flanging system.  Flanges will be attached to both the inner liner and outer pressure shells keeping the inner liner concentric.
5) Flanges shall be factory mounted.

J) Duct Cleanliness – Ductwork manufactured under this section shall comply with the “Basic Level” cleanliness requirements defined within the SMACNA “Duct Cleanliness for New Construction Guidelines” (2000). Unless noted elsewhere duct will be delivered from the manufacturer in an enclosed container without additional cleaning or protection from dirt. 
K) Duct Reinforcement

1) Positive Pressure

a) Round – None Required

b) Oval – Field install reinforcement as needed for applicable pressure class per the ESM Product Guide or the SMACNA HVAC DCS.

2) Negative Pressure

a) Round – Factory mount reinforcement as needed for applicable pressure class per the ESM Product Guide or the SMACNA HVAC DCS.
b) Oval - Factory mount reinforcement as needed for applicable pressure class per the ESM Product Guide or the SMACNA HVAC DCS.

L) Acceptable Manufacturer’s - Subject to compliance with project specific requirements, provide products manufactured by one of the following:


1) Eastern Sheet Metal

2) Lindab

3) Hamlin

2.2) MATERIALS
A) Sheet Metal
1) Unless noted otherwise in Paragraph 4.0 Systems Schedules, of this section, or in specific plan notes, round and flat-oval spiral ducts and fittings shall be manufactured from Galvanized Steel, complying with ASTM A653, lock forming quality, G90 minimum.

2) Where noted otherwise, the following metals shall be used:
a) Galvanneal Steel, Comply with ASTM A875, A60 minimum
b) Stainless, Comply with ASTM A167; Type 304 or 316 with Finish No. 2B.
c) Aluminum, Comply with ASTM B289; Alloy 3003, H14 temper will mill finish. 

d) PVC Coated, Galvanized Steel – Comply with ASTM A653

i) Galvanized coating designation: G60 minimum

ii) Minimum thickness for factory-applied PVC coating:

iii) Underground Applications:  minimum 4 mils (0.10 mm) thick on the outer duct surface and 1 mil (0.025 mm) thick on the inner duct surface.

iv) Fume Exhaust Applications: minimum 4 mils (0.10 mm) thick on the inner and 1 mil (0.025 mm) thick on the outer duct surfaces.

v) Coating materials: Poly-vinyl chloride.

3) Where ductwork is indicated to be exposed to view in occupied spaces, provide materials which are free from visual imperfections, including pitting, dents and other imperfections including those which would impair post painting.
4) Finishes for galvanized surfaces planned to be painted shall be one of the following: 

a) Galvanized steel, ASTM A653, cleaned of grease, oil and dirt then primed prior to applications of a top coat. Cleaning and priming to be performed by painting contractor per the paint manufacturer’s recommendation.
b) Galvanneal Steel, ASTM A875, cleaned of grease, oil and dirt then primed prior to applications of a top coat. Cleaning and priming to be performed by painting contractor per the paint manufacturer’s recommendation
B) Metal inner liners for dual wall duct construction 

1) Acoustical dual wall spiral duct; Provide perforated galvanized steel inner liner having 3/32 inch diameter perforations, with overall open area of 23 percent. Inner liner shall be 26 gauge with 3 reinforcement ribs between the seams or 22 gauge smooth.  Reinforcement ribs shall be 3/16” and closed.  “C” type corrugations are not acceptable.
2) Thermal dual wall spiral duct; Provide galvanized steel solid inner liner Inner liner shall be 26 gauge with 3 reinforcement ribs between the seams or 22 gauge smooth.  Reinforcement ribs shall be 3/16” and closed.  “C” type corrugations are not acceptable.
3) Unless noted otherwise, the inner wall for dual wall duct fittings shall be 22 gauge solid galvanized steel.
C) Insulation materials 
1) Dual Wall Duct 
a) Mat faced fiberglass duct liner. Provide duct with non-fiberglass mat faced insulation, such as Eastern Sheet Metal E-Free Insulation, complying with ASTM C1337, NFPA 90A and NFPA 90B.  Fiberglass mat facings are not acceptable.   Insulation shall meet or exceed a K value of .27. 
b) Flexible closed cell insulation. Provide duct with insulation complying with UL-181 (mold growth / air erosion), NFPA 90A, NFPA 90B and ASTM C 1534. Insulation shall meet or exceed a K value of .27. 
2) Alternate Insulation for Single Wall Construction

a) High-density fiber glass board. Provide duct with insulation complying with UL-181 (mold growth / air erosion), NFPA 90A and NFPA 90B. Insulation shall meet or exceed a K value of .27.
b) Acceptable Manufacturers

i) Johns Manville Spiracoustic Plus

D) Reinforcement, unless otherwise specified, structural reinforcement will match the duct material.
E) Connectors, unless otherwise specified, connectors will match the duct material.

F) Duct sealers, mastics, gaskets and aerosol sealants must meet the requirements of NFPA 90A for flame spread and smoke developed ratings of 25/50 when tested to UL 723.
1) Mastics --- shall be applied in accordance with manufacturer specifications.

2) Rubber gaskets should meet the requirements of ASTM D572 and D573.

G) Fasteners – unless otherwise specified, structural reinforcement will match the duct material.  Fasteners for PVC coated duct shall be 304 stainless steel
3) EXECUTION

3.1) DUCT INSTALLATION
A) Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system. Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction loss for air handling equipment sizing and for other design considerations. Install duct systems as indicated unless deviations to layout are approved on Shop Drawings and Coordination Drawings.

B) Install ducts according to MANUFACTURERS INSTALLATION INSTRUCTIONS.

C) Install round and flat-oval ducts in maximum practical lengths

D) Install ducts with fewest possible joints.

E) All duct penetrations shall be sealed.

F) Install factory fabricated fittings for changes in direction, size and shape and for branch connections.

G) Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.

H) Install ducts close to walls overhead construction columns and other structural and permanent enclosure elements of building.

I) Install ducts with a clearance of 1 inch, plus allowance for external insulation thickness.

J) Route ducts to avoid passing through electrical equipment rooms and enclosures.

K) Where ducts pass through non-fire rated interior partitions and exterior walls and are exposed to view, cover the opening between the partition and duct or duct insulation with sheet metal flanges (escutcheon plates) of same material thickness as duct. Overlap openings on all sides by at least 1.5 inches.

L) Where ducts pass through fire rated interior partitions and exterior walls, install fire or combination fire/smoke dampers as indicated on drawings. 

M) Protect duct interiors from moisture, construction debris and dust, and other foreign materials. 
3.2) TRANSVERSE CONNECTIONS
A) All transverse connections must be sealed in accordance with ASHRAE Standard 90.1-2010 unless such sealing will void product warranty.

B) Sealing methods should be consistent with maintaining a total system leakage performance of less than class 4, unless specified otherwise in section 4.0 “Duct Schedules” .
C) Apply duct sealers, mastics or sealing systems as recommended by the manufacturer. Sealers must not be applied outside the recommended temperature range of the manufacturer.
3.3) INSTALLATION OF EXPOSED DUCTWORK
A) Protect ducts exposed in finished spaces from being dented, scratched, or damaged.
B) Trim duct sealants flush with metal. Create smooth and uniform bead. Do not use two part tape sealing system.

C) Maintain consistency, symmetry and uniformity in the arrangement and fabrication of fittings, hangers and supports, duct accessories and air outlets.
3.4) PAINTING DUCT

A) Material – Ductwork indicated on the drawings as being post painted shall be manufactured using one of the materials in section 2.2.A.4. above and as indicated within Paragraph 4.0 of this section.


B) Preparation for painting – It shall be the responsibility of the painting contractor to prepare the ductwork for painting, including but not limited to removal of residual manufacturing oils and any other dirt or debris that would preclude proper paint adhesion. 

C) Application of a prime coat of paint or etching, brushing or blasting the duct to achieve a paintable profile is at the sole discretion of the painter in accordance with the recommended practice of the paint manufacturer.  
3.5) HANGER AND SUPPORT INSTALLATION

A) The upper attachment of suspension systems shall be based upon 1/4 of failure load.

B) Deflection of trapeze or horizontal supports shall not exceed 3/8".

C) Maximum hanger or support spacing shall be 12 feet unless special design methods are employed.

D) Proprietary hanger and support systems shall be used in accordance with manufacturer's installation instructions.

E) Contractor fabricated hanger and support systems shall be in accordance with SMACNA HVAC Duct Construction Standards – Metal and Flexible (3rd Edition, 2006).
3.6) SEISMIC RESTRAINT DEVICE INSTALLATION (if applicable)

A) Install seismic-restraint devices in accordance with the SMACNA Seismic Restraint Manual: Guidelines for Mechanical Systems (3rd Edition, 2008).
3.7) INSTALLATION OF BURIED DUCTS (if applicable)
A) PVC coated Duct and Fittings – Factory fabricated where indicated on the drawings.

B) Load Specifications

1) 4 inch through 8 inch – 400 lbs / linear ft.

2) 9 inch through 12 inch – 600 lbs / linear ft.

3) 14 inch through 36 inch – 1,800 lbs / linear ft.

4) Fasteners – All mechanical fasteners to be stainless steel type.
C) Install duct according to manufacturer’s instructions.
D) Spot touch-up - When scratches expose bare metal; they should be sealed with PVC tape or PVC Touch-Up paint as recommended by manufacturer.
3.8) FIELD QUALITY CONTROL
A) Duct Cleanliness – Installation of ductwork under this section shall comply with the “Intermediate” requirements defined within the SMACNA “Duct Cleanliness for New Construction Guidelines” (2000). It is the responsibility of the installing contractor to wipe down the interior of the duct prior to installation and to cap all open duct ends once installed.
B) Leakage Tests 
1) Leakage tests shall be performed on systems designated in section 4.0 Duct Schedules.
2) Testing methods shall be in accordance with the SMACNA HVAC Duct Leakage Test Manual.  The scope of testing will exceed the recommendations of the Manual.  
3) Representative sections totaling no less than 25% of the total installed duct area for the designated pressure class shall be tested.  Should any portion fail to achieve the designated leakage rate, an additional 25% percent of the total installed duct area shall be tested. Should any portion of this additional duct fail to achieve the designated leakage rate all duct must be tested.
4) All sections shall be selected by the building owner or the designated representative of the building owner.

5) Positive pressure leakage testing is acceptable for negative pressure ductwork.
6) Any duct failing the pressure test will be resealed and retested, at no extra expense to the owner, until the appropriate leakage rate is achieved. 

4) DUCT SCHEDULES

4.1) SUPPLY DUCT INDOORS – CONSTANT VOLUME OR DOWNSTREAM OF VAV BOXES
A) Systems:  [List systems]
B) Material:  Galvanized G90
C) Pressure Class:  2” WG
D) Leakage Test Rate:  4
E) Dual wall
1) Interstitial Insulation:  Mat Faced 
2) Thickness: [1” or 2”]
3) Type: Acoustic

4.2) SUPPLY DUCT INDOORS – VARIABLE VOLUME FROM AHU TO BOXES
A) Systems:  [List systems]
B) Material:  Galvanized G90

C) Pressure Class:  4” WG

D) Leakage Test Rate:  2
E) Dual wall

1) Interstitial Insulation:  Mat Faced 

2) Thickness: [1” or 2”]
3) Type: Acoustic

4.3) SUPPLY  DUCT OUTDOORS

A) Systems:  [List systems]
B) Material:  Galvanized G90

C) Pressure Class:  4” WG

D) Leakage Test Rate:  2
E) Dual wall

1) Interstitial Insulation:  Mat Faced 

2) Thickness:  2”
3) Type: Thermal
4.4) SUPPLY DUCT EXPOSED INDOORS

A) Systems:  [List systems]
B) Material:  Galvanized G90

C) Pressure Class:  2” WG

D) Leakage Test Rate:  NA
E) Dual wall

1) Interstitial Insulation:  Mat Faced 

2) Thickness: [1” or 2”]
3) Type: Acoustic

4.5) RETURN DUCT INDOORS

A) Systems:  [List systems]
B) Material:  Galvanized G90

C) Pressure Class:  -1” WG

D) Leakage Test Rate:  4
E) Dual wall

1) Interstitial Insulation:  Mat Faced 

2) Thickness: [1” or 2”]
3) Type: Acoustic

4.6) RETURN DUCT OUTDORRS

A) Systems:  [List systems]
B) Material:  Galvanized G90

C) Pressure Class:  -1” WG

D) Leakage Test Rate:  4
E) Dual wall

1) Interstitial Insulation:  Mat Faced 

2) Thickness: 1”
3) Type: Thermal
4.7) RETURN DUCT EXPOSED INDOORS

A) Systems:  [List systems]
B) Material:  Galvanized G90

C) Pressure Class:  2” WG

D) Leakage Test Rate:  NA
E) Single Wall
4.8) OUTSIDE AIR DUCT

A) Systems:  [List systems]
B) Material:  Galvanized G90

C) Pressure Class:  2” WG

D) Leakage Test Rate:  4
E) Dual wall

1) Interstitial Insulation:  Mat Faced 

2) Thickness: 2”
3) Type: Thermal
4.9) GENERAL EXHAUST

A) Systems:  [List systems]
B) Material:  Galvanized G90

C) Pressure Class:  -2” WG

D) Leakage Test Rate:  4
E) Single Wall
4.10) FUME EXHAUST
A) Systems:  [List systems]
B) Material:  Stainless Steel Type 304
C) Pressure Class:  -2” WG

D) Leakage Test Rate:  4
E) Single Wall
4.11) UNDERGROUND

A) Systems:  [List systems]
B) Material:  PVC Coated
C) Pressure Class:  2” WG

D) Leakage Test Rate:  NA
E) Dual wall

1) Interstitial Insulation:  Mat Faced 

2) Thickness:  2”
3) Type: Thermal
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