SECTION 15891PRIVATE 

DUCTWORK - GALVANIZED STEEL

LOW VELOCITY AND LOW PRESSURE

PART 1 GENERAL

1.01
SUMMARY

A.
SECTION INCLUDES:  General requirements for fabrication and installation of galvanized steel ductwork systems operating within the range of 2 in. w.g. positive or negative static pressure and velocities less than 2500 fpm.

1.02
REFERENCES

A.
ASTM A36‑94, Standard Specification for Structural Steel.  

B.
ASTM A123‑89, E1, Rev. A, Standard Specification for Zinc (Hot‑Dip Galvanized) Coatings on Iron and Steel Products.  

C.
ASTM A527‑90, Standard Specification for Sheet Steel, Zinc‑Coated (Galvanized) by the Hot‑Dip Process, Lock‑Forming Quality.  

D. ASTM D1056-91, Standard Specification for Flexible Cellular Materials - Sponge or Expanded Rubber.  

[Designer Note:  The following design standards may be replaced with site specific design standards.]

E.
ES‑5.11‑1, Instrument Test Ports ‑ Rectangular Duct With or Without External Insulation.  

F.
ES‑5.11‑5, Instrument Test Ports ‑ Round Duct With or Without External Insulation.  

G.
NFPA 90A-99, Standard for the Installation of Air Conditioning and Ventilating Systems.

H.
SMACNA, HVAC Duct Construction Standards - Metal and Flexible, 1985.

I.
SMACNA, HVAC Air Duct Leakage Test Manual, 1985.

1.03
SUBMITTALS

A.
Submit the following test and inspection reports for information:

1.
Air Duct Leakage Summary Reports prior to concealment of ductwork.  

B.
Submit the following for information:  

1. Leakage test procedures prior to leak testing. [Designer Note:  Design personnel have the option to request approval on critical or complex systems.  Design personnel also have the option to define the leakage test procedure in detail and/or to remove it as a submittal requirement.]

[Designer Note:  It is not recommended to require submittal of inspection reports.  If deemed necessary by the Designer, submit for information the item to be inspected, type of inspection, and paragraph reference.]
1.04
SCHEDULING

A. Notify Construction Manager (CM) prior to the actual fabrication start date.  The CM will have the option to inspect prior to, during, and upon completion of fabrication and installation and witness tests and inspections.  

[Designer Note:  Add Sect. Article 1.05 titled "SEQUENCING" when appropriate to provide job specific information on removal or replacement sequence of ductwork system.  Include whether work is to be performed on weekends only and if temporary routing of ductwork is required.  (Such as for laboratories or process area not able to function without HVAC systems in operation.]

PART 2 PRODUCTS

2.01
MATERIALS

A.
Carbon steel structural shapes:  In accordance with ASTM A36.

B.
Fasteners, such as bolts, nuts, sheet metal screws, etc.:  Either zinc‑coated or cadmium‑plated steel.

C.
Galvanized steel sheet:  In accordance with ASTM A527.

D.
Galvanized steel structural shapes:  In accordance with ASTM A36 and ASTM A123.

E. Flexible connection material:  Hypalon‑coated glass fabric weighing no less than 24 oz./yd2; UL listed and NFPA 90A approved as noncombustible fabric and fire‑retardant coating; and resistant to air and water penetration, ozone, alkalis, acids, gasoline, grease, and abrasion. 

[Designer Note:  For noncorrosive environments, material to weigh no less than 24 oz./yd2 and be Ventlon (chlorosulfurated polyethylene) by Ventfabrics, Inc., or Durolon by Duro Dyne Corp.  For corrosive environments, material to weigh no less than 14 oz./yd2 and be Ventel (fluorocarbon) by Ventfabrics or Durolon by Duro Dyne Corp.]

F.
Gaskets for flanged duct joints:  1/4‑in.‑thick, full face, closed cell, expanded Neoprene sponge in accordance with ASTM D1056, Grade SCE‑43.  

G.
Sealant:  Duct Sealer by United Sheet Metal; Duct Sealant 601 by Hardcast, Inc.; PA‑2084 Duct Sealant by Precision Adhesives.

H.
Access doors:  Insulated double‑wall galvanized steel construction.  Door to have mounting knock‑over edges, gasket, 1/2‑in. thick minimum 1‑lb/ft3 density insulation, hinges, and latches, in accordance with SMACNA, HVAC Duct Construction Standards - Metal and Flexible, Fig. 2‑12.

2.02
FABRICATION

A.
Fabricate rectangular ductwork and accessories in accordance with SMACNA HVAC Duct Construction Standards ‑ Metal and Flexible and the SMACNA Air Duct Leakage Test Manual, Seal Class B, Leakage Class 12, and as follows:

1.
Straight Ductwork:  Use the appropriate tables of SMACNA Section I for the pressure classes shown on the drawings.

2.
Standard radius elbows to be in accordance with Figs. 2‑2, 2-5, and 2-6 with a minimum inside turning radius equal to the duct dimension in the direction of turn unless otherwise noted.  Use galvanized steel splitters, where required, firmly secured to the duct via pop rivets or sheet metal screws.  

3.
Unequal, square elbows shall not be used, unless otherwise detailed on the drawings.  Where indicated on the drawings, fabricate 90 degree equal square elbows with turning vanes.  Provide single thickness turning vanes without trailing edges in accordance with Type 2, Fig. 2-3.  Fabricate vanes and runners of the same material and gage as the ductwork.  Securely fasten vanes to runners and runners to duct to prevent vibration or fluttering.  Install vanes within the elbow to project tangents to the airflow.  

4.
Install transitions and streamliner sections in accordance with Figs. 2‑9 and 2‑10, respectively.  

5.
Install branch‑from‑main connections in accordance with Figs. 2‑7 and 2‑8.  

6.
Install intake/exhaust storm covers in accordance with Figs. 5‑6 and 5‑7.  

7.
Install manual volume dampers in accordance with Fig. 2‑14.  

B.
Fabricate round ductwork and accessories in accordance with design drawing details, Engineering Standards and the SMACNA HVAC Duct Construction Standards ‑ Metal and Flexible, Seal Class B, Leakage Class 12, and as follows:

1.
Install straight ductwork in accordance with Section III, Table 3‑2, and Figs. 3‑1 and 3‑2.  

2.
Install radius elbows to be standard radius type fabricated in accordance with Fig. 3‑3.  

3.
Install volume dampers in accordance with Fig. 2‑14.  

4.
Install branch-from-main connections in accordance with Figs. 3-4 and 3‑5.  

PART 3 EXECUTION

3.01
EXAMINATION

A.
Verify that openings for the installation of the duct system are of the size and in the location shown on the drawings, that openings are clear of obstructions which might interfere with the installation of the ductwork or accessories, and no other interferences exist in the routing of ductwork.  Notify the CM of conflicts.  The CM will determine a resolution.  

3.02
INSTALLATION/APPLICATION/ERECTION

A.
Install and support ductwork in accordance with the SMACNA HVAC Duct Construction Standards ‑ Metal and Flexible.

B.
Install access doors at fire dampers (for servicing spring latches and fusible links), at both the air‑entering and the air‑leaving sides of cooling and heating coils, at air‑entering side of multiblade balancing dampers, and at locations indicated on the drawings.  Install and seal access doors to the ductwork in accordance with the manufacturer's instructions.  Brace the door openings to prevent vibration and distortion during system operation.

C.
Cut and assemble field joints in accordance with the SMACNA HVAC Duct Construction Standards details.  

D.
Install flexible connections as close as possible to the equipment being isolated in accordance with SMACNA HVAC Duct Construction Standards ‑ Metal and Flexible, Fig. 2‑19.

E.
Install rectangular and/or round ductwork instrument test ports in the general locations shown on the drawings either on the top, bottom, or sides of the duct to permit insertion of a Pitot tube across the entire duct section without interference.  Install ports in accordance with ES‑5.11‑1 for rectangular ductwork and ES‑5.11‑5 for round ductwork.  Clear opening through the duct wall to be equal to the port inside dimension.

F.
Apply sealant to joints and seams in accordance with manufacturer's recommendations.  Clean and dry joints, seams, and openings of oil, grease, and dirt before application of sealant. 

3.03
FIELD QUALITY CONTROL

A.
Duct Leakage Tests

1.
Prepare leakage test procedures following the outlines and classifications in the SMACNA HVAC Air Duct Leakage Test Manual.  

2.
Leak test ductwork at the 2‑in. w.g. pressure class or at design pressure, if less than 2 in. w.g.  Duct system to be SMACNA Seal Class B and Leakage Class 12.  

3.
The leakage amount is not to exceed the calculated amount for the pressure class or the allocated amount for that portion of the system, whichever is applicable.  

4.
If a portion of the system fails to pass the leakage test, modify to bring it into compliance and retest it until acceptable leakage is demonstrated.

5.
Complete tests and necessary repairs.  Verify in writing and submit completed test reports to the CM.  

6.
Notify CM for inspection by the CM prior to concealment of ductwork.  

B.
After the ductwork is installed, verify by inspection and document that:

1.
dampers are installed in the proper configuration and location shown on drawings; 

2.
instrument test ports are installed, in the correct positions, and the opening through duct wall is full inside port dimension, in accordance with ES‑5.11‑1 and ES‑5.11‑5;

3.
duct interiors are free of debris; 

4.
ductwork joints and seams are sealed; and

5.
leakage test report completed.

[Designer Note:  According to SMACNA, Air Duct Leakage Manual, it is not recommended that duct systems constructed to 3-in. w.g. class or lower be tested since it is generally recognized as not being cost effective.  SMACNA also states that if testing is required, the Designer must clearly designate in the contract documents the portions of the system(s) to be tested.  Also, Designer should have good justification for any ductwork leak testing.  If no leak testing is to be required, delete each reference to it from this section including submittal items.]
END OF SECTION
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