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SECTION 15890 - AIR SYSTEM CLEANING
This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

Delete editor’s comments before submitting specifications for a project.

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes cleaning of the following existing duct systems:

1. Supply system.

2. Return system.

3. Exhaust system.

4. Coils.

5. Condensate pans.

6. Humidifiers.

7. Dehumidifers.

8. Fan blades[ and housing].

9. <Insert system.>

1.3 DEFINITIONS

Retain acronyms and abbreviation below that remain after this Section has been edited.

A. ASCS:  Air system cleaning specialist.

B. NADCA:  National Air Duct Cleaners Association.

C. SMACNA:  Sheet Metal and Air Conditioning Contractors' National Association.

1.4 SUBMITTALS

A. Manufacturer Certificates:  Signed by manufacturers certifying that products comply with requirements.

Coordinate paragraph below with qualification requirements retained in "Quality Assurance" Article.

B. Qualification Data:  For ASCS.

Retain paragraph below if Contractor is responsible for field quality-control testing.

C. Field quality-control test reports.

1.5 QUALITY ASSURANCE

Retain first paragraph and subparagraphs below and coordinate with Division 1 Section "Quality Requirements" for the term "specialists" if Contractor is required, in Part 3 "Cleaning" Article, to engage a qualified ASCS.

A. ASCS Qualifications:  [A certified member of NADCA] [A member of a nationally recognized nonprofit industry organization dedicated to the cleaning of HVAC systems].

1. Certification:  Employ [an ASCS certified by NADCA on a full-time basis] [a staff of ASCSs certified by a nationally recognized certification program].

2. Supervisor Qualifications:  Certified [as an ASCS by NADCA] [by a nationally recognized program and organization].

3. Experience:  Submit records of experience in the field of HVAC systems cleaning.

4. Equipment, Materials, and Labor:  Have equipment, materials, and labor required to perform specified services.

B. Comply with current published standards of NADCA.

PART 2 -  PRODUCTS

Retain this Part and applicable articles for cleaning existing systems for which duct accessories are specified in other Division 15 Sections.

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.  

2.2 SHEET METAL MATERIALS

See the Evaluations in Division 15 Section "Duct Accessories" for discussion on metal coatings.

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods, unless otherwise indicated.

B. Galvanized-Steel Sheet:  Lock-forming quality; complying with ASTM A 653/A 653M and having [Z180 (G60)] [Z275 (G90)] coating designation; ducts shall have mill-phosphatized finish for surfaces exposed to view.

C. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.

D. Tie Rods:  Galvanized steel, 6-mm (1/4-inch) minimum diameter for lengths 900 mm (36 inches) or less; 10-mm (3/8-inch) minimum diameter for lengths longer than 900 mm (36 inches).

2.3 DUCT-MOUNTING ACCESS DOORS

A. General Description:  Fabricate doors airtight and suitable for duct pressure class.

B. Rectangular Duct Door:  Double wall; fabricated of galvanized sheet metal with insulation fill and thickness as indicated for duct pressure class.  Include vision panel where indicated.  Include 25-by-25-mm (1-by-1-inch) butt or piano hinge and cam latches.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
a. American Warming and Ventilating.

b. Cesco Products.

c. Ductmate Industries, Inc.

d. Flexmaster U.S.A., Inc.

e. Greenheck.

f. McGill AirFlow Corporation.

g. Nailor Industries Inc.

h. Ventfabrics, Inc.

i. Ward Industries, Inc.

j. <Insert manufacturer's name.>

2. Frame:  Galvanized-steel sheet; with bendover tabs and foam gaskets.

3. Provide number of hinges and locks as follows:

a. Less Than 300 mm (12 Inches) Square:  Secure with two sash locks.

b. Up to 450 mm (18 Inches) Square:  Two hinges and two sash locks.

c. Up to 600 by 1200 mm (24 by 48 Inches):  Three hinges and two compression latches[ with outside and inside handles].

d. Sizes 600 by 1200 mm (24 by 48 Inches) and Larger:  Four hinges and two compression latches[ with outside and inside handles].

C. Round Duct Door:  Double wall; fabricated of galvanized sheet metal with insulation fill and 25-mm (1-inch) thickness.  Include cam latches.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
a. Flexmaster U.S.A., Inc.

b. <Insert manufacturer's name.>

2. Frame:  Galvanized-steel sheet; with spin-in notched frame.

D. Pressure Relief Access Door:  [Single] [Double] wall; fabricated of galvanized sheet metal[ with insulation fill and thickness] as required for duct pressure class.  Include vision panel with latches and retaining chain.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

a. American Warming and Ventilating.

b. Cesco Products.

c. Ductmate Industries, Inc.

d. Greenheck.

e. KEES, Inc.

f. McGill AirFlow Corporation.

g. Nexus PDQ; div. of Shilco Holdings Inc.

h. <Insert manufacturer's name.>

2. Frame:  Galvanized-steel sheet; with bendover tabs and foam gaskets.

E. Seal around frame attachment to duct and door to frame with neoprene or foam rubber.

F. Insulation:  25-mm- (1-inch-) thick fibrous-glass or polystyrene-foam board.

2.4 FLEXIBLE CONNECTORS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
1. Duro Dyne Corp.

2. Ventfabrics, Inc.

3. Ward Industries, Inc.

4. <Insert manufacturer's name.>

B. General Description:  Flame-retardant or noncombustible fabrics, coatings, and adhesives complying with UL 181, Class 1.

Coordinate five paragraphs and associated subparagraphs below with Part 3 "Duct Accessories Installation" and "Connections" articles.  Delete first paragraph if Contractor is allowed to shop fabricate metal-edge attachment or if metal-edge attachment is not necessary.

C. Metal-Edged Connectors:  Factory fabricated with a fabric strip [89 mm (3-1/2 inches)] [146 mm (5-3/4 inches)] wide attached to 2 strips of 70-mm- (2-3/4-inch-) wide, 0.7-mm- (0.028-inch-) thick, galvanized-steel sheet or 0.8-mm- (0.032-inch-) thick aluminum sheets.  Select metal compatible with ducts.

Connector fabric in paragraph below is not suitable for exposure to sun, weather, or corrosive environments.  It is suitable for system temperatures from minus 10 to plus 200 deg F (minus 23 to plus 93 deg C).

D. Indoor-System, Flexible-Connector Fabric:  Glass fabric double coated with neoprene.

1. Minimum Weight:  880 g/sq. m (26 oz./sq. yd.).

2. Tensile Strength:  84 N/mm (480 lbf/inch) in the warp and 63 N/mm (360 lbf/inch) in the filling.

3. Service Temperature:  Minus 40 to plus 93 deg C (Minus 40 to plus 200 deg F).

Connector fabric in paragraph below is suitable for exposure to sun, weather, and system temperatures from minus 10 to plus 250 deg F (minus 23 to plus 121 deg C).

E. Outdoor-System, Flexible-Connector Fabric:  Glass fabric double coated with weatherproof synthetic rubber resistant to UV rays and ozone.

1. Minimum Weight:  810 g/sq. m (24 oz./sq. yd.).

2. Tensile Strength:  93 N/mm (530 lbf/inch) in the warp and 77 N/mm (440 lbf/inch) in the filling.

3. Service Temperature:  Minus 45 to plus 121 deg C (Minus 50 to plus 250 deg F).

Connectors in paragraph below are suitable for system temperatures from minus 25 to plus 500 deg F (minus 32 to plus 260 deg C).

F. High-Temperature System, Flexible Connectors:  Glass fabric coated with silicone rubber.

1. Minimum Weight:  542 g/sq. m (16 oz./sq. yd.).

2. Tensile Strength:  50 N/mm (285 lbf/inch) in the warp and 32 N/mm (185 lbf/inch) in the filling.

3. Service Temperature:  Minus 55 to plus 260 deg C (Minus 67 to plus 500 deg F).

Connectors in paragraph below are suitable for systems handling corrosive gases with temperatures from minus 20 to plus 500 deg F (minus 29 to plus 260 deg C).

G. High-Corrosive-Environment System, Flexible Connectors:  Glass fabric with chemical-resistant coating.

1. Minimum Weight:  474 g/sq. m (14 oz./sq. yd.).

2. Tensile Strength:  79 N/mm (450 lbf/inch) in the warp and 60 N/mm (340 lbf/inch) in the filling.

3. Service Temperature:  Minus 55 to plus 260 deg C (Minus 67 to plus 500 deg F).

2.5 FLEXIBLE DUCTS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
1. Ductmate Industries, Inc.

2. Flexmaster U.S.A., Inc.

3. Hart & Cooley, Inc.

4. McGill AirFlow Corporation.

5. <Insert manufacturer's name.>

Retain one of first five paragraphs and associated subparagraphs below for insulated flexible ducts.

B. Insulated-Duct Connectors:  UL 181, Class 1, 2-ply vinyl film supported by helically wound, spring-steel wire; fibrous-glass insulation; and [polyethylene] [aluminized] vapor barrier film.

1. Pressure Rating:  2500 Pa (10-inch wg) positive and 250 Pa (1.0-inch wg) negative.

2. Maximum Air Velocity:  20.3 m/s (4000 fpm).

3. Temperature Range:  Minus 23 to plus 71 deg C (Minus 10 to plus 160 deg F).

C. Insulated-Duct Connectors:  UL 181, Class 1, black polymer film supported by helically wound, spring-steel wire; fibrous-glass insulation; and [polyethylene] [aluminized] vapor barrier film.

1. Pressure Rating:  1000 Pa (4-inch wg) positive and 125 Pa (0.5-inch wg) negative.

2. Maximum Air Velocity:  20.3 m/s (4000 fpm).

3. Temperature Range:  Minus 28 to plus 79 deg C (Minus 20 to plus 175 deg F).

D. Insulated-Duct Connectors:  UL 181, Class 1, multiple layers of aluminum laminate supported by helically wound, spring-steel wire; fibrous-glass insulation; and [polyethylene] [aluminized] vapor barrier film.

1. Pressure Rating:  2500 Pa (10-inch wg) positive and 250 Pa (1.0-inch wg) negative.

2. Maximum Air Velocity:  20.3 m/s (4000 fpm).

3. Temperature Range:  Minus 28 to plus 99 deg C (Minus 20 to plus 210 deg F).

E. Insulated-Duct Connectors:  UL 181, Class 1, aluminum laminate and polyester film with latex adhesive supported by helically wound, spring-steel wire; fibrous-glass insulation; and [polyethylene] [aluminized] vapor barrier film.

1. Pressure Rating:  2500 Pa (10-inch wg) positive and 250 Pa (1.0-inch wg) negative.

2. Maximum Air Velocity:  20.3 m/s (4000 fpm).

3. Temperature Range:  Minus 28 to plus 99 deg C (Minus 20 to plus 210 deg F).

F. Insulated-Duct Connectors:  UL 181, Class 0, interlocking spiral of aluminum foil; fibrous-glass insulation; and [polyethylene] [aluminized] vapor barrier film.

1. Pressure Rating:  2280 Pa (8-inch wg) positive or negative.

2. Maximum Air Velocity:  25.4 m/s (5000 fpm).

3. Temperature Range:  Minus 28 to plus 121 deg C (Minus 20 to plus 250 deg F).

G. Flexible-Duct Clamps:  [Stainless-steel band with cadmium-plated hex screw to tighten band with a worm-gear action] [Nylon strap], in sizes 75 to 450 mm (3 through 18 inches) to suit duct size.

2.6 DUCT ACCESSORY HARDWARE

Retain one of two options in first paragraph below for temperature-rated links to suit application requirements.  Second option is standard.

A. Fusible Links:  Replaceable, [74 deg C (165 deg F)] [100 deg C (212 deg F)] rated.

B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine systems[, including air-handling units,] to determine appropriate methods, tools, and equipment required for performance of work.  Take precautions against disrupting settled dust, microbial amplification, or other debris such that it enters the occupied environment.
B. Prepare written report listing conditions detrimental to performance of work.

C. Proceed with work only after unsatisfactory conditions have been corrected.

3.2 PLANNING

A. Conduct a site evaluation and prepare a specific, coordinate plan detailing how each area of the building will be protection during various phases of the project.
3.3 CLEANING

Retain first paragraph below to require Contractor to engage an ASCS.  If an ASCS is required, retain "ASCS Qualifications" Paragraph in Part 1 "Quality Assurance" Article.

A. Engage a qualified ASCS to clean the following systems:

1. Supply system.

2. Return system.

3. Exhaust system.

4. Coils.

5. Condensate pans.

6. Humidifiers.

7. Dehumidifers.

8. Fan blades[ and housing].

9. <Insert system.>

B. Perform cleaning before air balancing or mark position of dampers and air-directional mechanical devices before cleaning.

C. Use duct-mounted access doors, as required, for physical and mechanical entry and for inspection.

Retain option in subparagraph below if duct-mounting access doors are deleted from Part 2.

1. Install additional duct-mounting access doors to comply with duct cleaning standards.[ Comply with requirements in Division 15 Section "Duct Accessories" for additional duct-mounting access doors.]

Retain option in subparagraph below if flexible ducts are deleted from Part 2.

2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection.  Replace damaged and deteriorated flexible ducts.[ Comply with requirements in Division 15 Section "Duct Accessories" for flexible ducts.]

Retain option in first subparagraph below if flexible connectors are deleted from Part 2.

3. Disconnect and reconnect flexible connectors as needed for cleaning and inspection.  Replace damaged and deteriorated flexible connectors.[  Comply with requirements in Division 15 Section "Duct Accessories" for flexible connectors.]

4. Reseal rigid-fiberglass-duct systems according to NAIMA recommended practices.

Retain option in first subparagraph below if fusible links are deleted from Part 2.

5. Replace damaged fusible links on fire and smoke dampers.  Replacement fusible links shall be same rating as those being replaced.[  Comply with requirements in Division 15 Section "Duct Accessories" for fusible links.]

6. Remove and reinstall ceiling components to gain access for duct cleaning.  Clean ceiling components after they have been removed and replaced.

D. Mark position of dampers and air-directional mechanical devices before cleaning, and restore to their marked position on completion.

E. Particulate Collection and Odor Control:

1. Where venting vacuuming system inside building, use HEPA filtration with 99.97 percent collection efficiency for 0.3-micron size (or greater) particles.

2. When venting vacuuming system outside building, use filtration to contain debris removed from the HVAC system and locate exhaust down wind and away from air intakes and other points of entry into building.

F. Clean the following metal-duct system components by removing visible surface contaminants and deposits:

1. Air outlets and inlets (registers, grilles, and diffusers).

Retain options in subparagraph below to match systems retained in Part 1 "Summary" Article.

2. [Supply] [Return] [Exhaust] [Supply and return] [Supply, return, and exhaust] fans including fan housings, plenums (except ceiling supply and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive assemblies.

Retain four subparagraphs below if supply and return systems are retained in Part 1 "Summary" Article.

3. Air-handling-unit internal surfaces and components including mixing box, coil section, air wash systems, spray eliminators, condensate drain pans, humidifiers and dehumidifiers, filters and filter sections, and condensate collectors and drains.

4. Coils and related components.

5. Return-air ducts, dampers, and actuators, except in ceiling plenums and mechanical room.

6. Supply-air ducts, dampers, actuators, and turning vanes.

Retain subparagraph below if exhaust systems are retained in Part 1 "Summary" Article.

7. Dedicated exhaust and ventilation components.

G. Mechanical Cleaning Methodology:

1. Clean metal-duct systems using mechanical cleaning methods that extract contaminants from within duct systems and remove contaminants from building.

2. Use vacuum-collection devices that are operated continuously during cleaning.  Connect vacuum device to downstream end of ducts so areas being cleaned are under negative pressure.

3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without damaging integrity of metal ducts or duct liner.

4. Clean fibrous-glass duct liner with HEPA vacuuming equipment, and do not permit duct liner to get wet.  Remove fibrous-glass duct liner that is damaged, deteriorated, or delaminated or that has friable material, mold, or fungus growth.

5. Clean coils and coil drain pans according to NADCA 1992.  Keep drain pan operational.  Rinse coils with clean water to remove latent residues and cleaning materials; comb and straighten fins.

6. Provide operative drainage system for washdown procedures.

7. Biocidal Agents and Coatings:  Apply biocidal agents if fungus is present; use according to manufacturer's written instructions after removal of surface deposits and debris.

H. Cleanliness Verification:

1. Verify cleanliness after mechanical cleaning and before application of treatment, including biocidal agents and protective coatings.

2. Visually inspect metal-duct systems for contaminants.

3. Where contaminants are discovered, reclean and reinspect duct systems.

3.4 DUCT ACCESSORIES INSTALLATION

Retain this Article if duct accessories are specified in Part 2.

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.

B. Provide duct accessories of materials suited to duct materials; use galvanized-steel accessories in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and aluminum accessories in aluminum ducts.

C. Install duct-mounting access doors where access doors do not currently exist to allow for the cleaning of ducts, accessories, and terminal units as follows:

1. On both sides of duct coils.

2. Downstream from volume dampers[, turning vanes,] and equipment.

3. Adjacent to fire or smoke dampers; reset or install new fusible links.

4. Before and after each change in direction, at maximum 15-m (50-foot) spacing.

5. On sides of ducts where adequate clearance is available.

D. Install the following sizes for duct-mounting, rectangular access doors:

Sizes in subparagraphs below are from one manufacturer's literature.  SMACNA lists only 3 sizes, 12 by 12 inches (300 by 300 mm), 16 by 20 inches (400 by 500 mm), and 24 by 24 inches (600 by 600 mm), but makes no recommendations for applications.

1. One-Hand or Inspection Access:  200 by 125 mm (8 by 5 inches).

2. Two-Hand Access:  300 by 150 mm (12 by 6 inches).

3. Head and Hand Access:  460 by 250 mm (18 by 10 inches).

4. Head and Shoulders Access:  530 by 355 mm (21 by 14 inches).

5. Body Access:  635 by 355 mm (25 by 14 inches).

6. Body Plus Ladder Access:  635 by 430 mm (25 by 17 inches).

E. Install the following sizes for duct-mounting, round access doors:

Sizes in subparagraphs below are from one manufacturer's literature.

1. One-Hand or Inspection Access:  200 mm (8 inches) in diameter.

2. Two-Hand Access:  250 mm (10 inches) in diameter.

3. Head and Hand Access:  300 mm (12 inches) in diameter.

4. Head and Shoulders Access:  460 mm (18 inches) in diameter.

5. Body Access:  600 mm (24 inches) in diameter.

F. Install the following sizes for duct-mounting, pressure relief access doors:

Sizes in subparagraphs below are from one manufacturer's literature.

1. One-Hand or Inspection Access:  [125 mm (5 inches)] [175 mm (7 inches)] in diameter.

2. Two-Hand Access:  250 mm (10 inches) in diameter.

3. Head and Hand Access:  330 mm (13 inches) in diameter.

4. Head and Shoulders Access:  480 mm (19 inches) in diameter.

3.5 CONNECTIONS

A. Reconnect ducts to fans and air-handling units with existing flexible connectors after cleaning ducts and flexible connectors.  Replace existing damaged and deteriorated flexible connectors.

B. For fans developing static pressures of 1250 Pa (5-inch wg) and higher, cover replacement flexible connectors with loaded vinyl sheet held in place with metal straps.

C. Reconnect terminal units to supply ducts with existing flexible ducts or replace damaged and deteriorated existing flexible ducts with maximum 300-mm (12-inch) lengths of new flexible duct.

D. Reconnect diffusers or light troffer boots to low-pressure ducts with existing flexible ducts or replace damaged and deteriorated existing flexible ducts with maximum 1500-mm (60-inch) lengths of flexible duct clamped or strapped in place.

E. Reconnect existing and new flexible ducts to metal ducts with [adhesive] [liquid adhesive plus tape] [draw bands] [adhesive plus sheet metal screws].

3.6 FIELD QUALITY CONTROL

A. Verify necessity for gravimetric analysis in first paragraph and subparagraphs below.

B. Gravimetric Analysis:  Sections of metal-duct system, chosen randomly by [Owner] [Architect], may be tested for cleanliness according to NADCA vacuum test gravimetric analysis.

1. If analysis determines that levels of debris are equal to or lower than suitable levels, system shall have passed cleanliness verification.

2. If analysis determines that levels of debris exceed suitable levels, system cleanliness verification will have failed and metal-duct system shall be recleaned and reverified.

C. Verification of Coil Cleaning:  Cleaning shall restore coil pressure drop to within 10 percent of pressure drop measured when coil was first installed.  If original pressure drop is not known, coil will be considered clean only if it is free of foreign matter and chemical residue, based on thorough visual inspection.

D. Report results of tests in writing.
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