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SPEC NOTE: This Section contains information on cleaning HVAC air duct systems and related equipment and components in existing facilities including the use of antimicrobial agents and coatings.
SPEC NOTE: Although cleaning of air ducts has a positive affect on Indoor Air Quality (IAQ), there is no credit given for this directly in any of the CaGBC LEED Rating Systems. LEED for Existing Buildings does take into consideration the types of cleaning solutions used in building maintenance.
SPEC NOTE: If there is a suspicion that hazardous or toxic materials may be found in the HVAC System, a full environmental assessment of the HVAC System should be carried out prior to any contract being awarded for HVAC System cleaning.
Part 1 General
1.1 RELATED REQUIREMENTS
SPEC NOTE: Edit the following paragraphs to list documents or Sections with specific information that the reader might expect to find in this Section, but is specified elsewhere. Do not include Division 00 or Division 01 Sections in this listing.
.1 Section [_____]
1.2 PAYMENT PROCEDURES FOR TESTING LABORATORY SERVICES
.1 Engage and pay for services of independent testing laboratory in accordance with Section [01 29 83- Payment Procedures for Testing Laboratory Services].
SPEC NOTE: Edit the following paragraphs for this specific project.
1.3 REFERENCE STANDARDS
.1 National Air Duct Cleaners Association (NADCA)
.1 ACR Standard, [2006 edition]: Assessment, Cleaning and Restoration of HVAC Systems.
.2 North American Insulation Manufacturers Association (NAIMA)
.1 NAIMA [2005], Cleaning Fibrous Glass Insulated Duct Systems - Recommended Practices.
.3 United States Environmental Protection Agency (US EPA)
.1 US EPA [1999], 40 CFR Parts 152 and 156.
1.4 DEFINITIONS
.1 HVAC System: complete air duct system from outside air intake louvers to furthest air supply terminal unit and including:
.1 Rigid supply and return ductwork;
.2 Flexible ductwork;
.3 Mixing plenum boxes;
.4 Return air plenums including ceiling plenums;
.5 Cooling and heating coils and compartments;
.6 Condensate drain pans, eliminator blades and humidifiers;
.7 Fans, fan blades and fan housing;
.8 Filter housing and frames;
.9 Acoustically insulated duct linings;
.10 Diffusers, registers and terminal units;
.11 Dampers and controls;
.12 [_____]
1.5 ADMINISTRATIVE REQUIREMENTS
.1 Site Evaluation: conduct site visit [2]weeks before start of work to establish specific co-ordinated video survey and cleaning plan to establish specific co-ordinated video survey and cleaning plan determining how areas of facility and HVAC systems will be protected during cleaning operations.
.1 Organize and lay out plan for video survey and identify camera and cleaning apparatus insertion points.
.2 Ensure plan identifies sequence and schedule of survey and cleaning operations for each individual HVAC system and for complete facility.
.1 Take account of elbows, bends, turning vanes, dampers, transitions, take-offs, [_____]
.3 [Departmental Representative] [Consultant] [DCC Representative]to review video survey and cleaning plan [1]week minimum prior to start of work.
.1 Proceed with survey and cleaning work only after receiving written approval from [Consultant] [Departmental Representative] [DCC Representative].
SPEC NOTE: The hours of operation for when the work can be carried out is subject to the Tenant's or Owners operational requirements. Edit the following paragraph to suit project requirements.
.2 Scheduling: Hours of Operation: complete work during non-business hours as follows:
.1 Monday to Thursday between [18:00]hours and [07:00]hours.
.2 Friday from [18:00]h to Monday at [07:00]h.
SPEC NOTE: Use the following paragraph if work is being done during statutory holidays and facility is unoccupied at that time.
.3 Work may [not]be carried out during statutory holidays.
SPEC NOTE: In some cases the Contractor's schedule may need to be changed at very short notice due to Tenant or Owner operational requirements. If this is known ahead of time, include the following paragraph.
.4 Hours of operation are subject to change with [12]hours notice.
.3 Project Co-ordination: assign Project Co-ordinator to oversee air duct cleaning processes.
.1 Provide [Departmental Representative] [DCC Representative] [Consultant]with contact information of Project Co-ordinator including: name, telephone number, cell phone number [_____]
SPEC NOTE: Use the following paragraph for Federal Government projects where security is an issue.
.4 Security: [Departmental Representative] [Consultant] [DCC Representative]will pay costs and provide security escort at times requested on Contractor's submitted work schedule.
.1 Cancellation of security escort requires [72]hours minimum written notice.
.2 Failure to cancel security escort requirements [72]hours minimum before scheduled event will result in Contractor paying for security costs.
.5 Damaged or broken equipment and components  found during initial testing and inspection will be repaired or replaced by [Consultant] [DCC Representative] [Departmental Representative].
1.6 ACTION AND INFORMATIONAL SUBMITTALS
.1 Provide submittals in accordance with Section [01 33 00- Submittal Procedures].
.2 Submit video survey and cleaning plan developed during site evaluation.
.1 Ensure plan includes sequence of operation, identification of camera and cleaning apparatus insertion points and schedule for work.
.3 Product Data:
.1 Submit  manufacturer's printed product literature and data sheets for antimicrobial agents and include product characteristics, performance criteria and limitations.
.2 Provide [two]copies of WHMIS MSDS in accordance with Section [01 35 43- Environmental Procedures] [01 35 29.06- Health and Safety Requirements]for antimicrobial agents or coatings.
.4 Testing Laboratory Services: submit name and address of laboratory engaged for work of this Section.
.1 Submit laboratory analysis report of particulate collection indicating:
.1 Location of collection;
.2 Particulate grade;
.3 Particulate size;
.4 Percentage concentration of individual particulates in each sample.
.5 [_____]
.5 US EPA Registration: submit verification of EPA Registration of antimicrobial agent.
SPEC NOTE: Use the following paragraph if there is a possibility that particulates and debris materials removed from the HVAC System are hazardous or toxic.
.6 Submit verification of delivery of hazardous or toxic waste materials to contaminated waste facility, as described in PART 3 - CLEANING - Waste Management.
1.7 CLOSEOUT SUBMITTALS
.1 Provide submittals in accordance with Section [01 78 00- Closeout Submittals].
.2 Post Cleaning Inspection Report: submit [4]copies of Final Inspection Report, including data collected, observations and recommendations as well as following information:
.1 Name and address of facility;
.2 Name and address of HVAC cleaning contractor;
.3 Description of HVAC systems with [drawings] [sketches]identifying systems cleaned;
.4 Identification scheme for location points in systems that were inspected with accompanying notes describing methods of inspection or tests used;
.5 Identification of points where samples were collected and type of analysis used for each collection;
.6 Identification of each sample collected;
.7 Comments complete with photographs of each sampling location and other observed system features;
.8 Identify systems tested, observations, actions taken and recommendations for future maintenance.
.3 Record post cleaning video survey: submit [2]copies of video survey [USB Drive] [DVD] [[Compact Flash] [SD] [ED] memory card]media, and include on video survey following:
.1 Areas tested for particulate analysis or microbial growth evaluation;
.2 Areas of special interest and location;
.3 Special internal features;
.4 Problems such as broken or damaged controls or components;
.5 Ensure system tested, locations, observations, actions taken and recommendations are clearly identified in [French] [English]on video using text or voice over.
SPEC NOTE: Use the following paragraph if there is a possibility that particulates and debris materials removed from the HVAC System are hazardous or toxic.
.4 Submit verification of delivery of hazardous or toxic waste materials to contaminated waste facility.
1.8 EXTRA MATERIALS
.1 Extra Stock Materials:
.1 Supply [4]extra filters for each HVAC System cleaned.
.2 Ensure filters are correct match, size, type and configuration of existing HVAC Systems.
1.9 QUALITY ASSURANCE
SPEC NOTE: Edit the following paragraph to suit Client requirements.
.1 Contractor: [verification of membership in NADCA] [verification of  [5] years minimum experience in work similar to or exceeding work of this Section].
SPEC NOTE: Edit the following paragraph to suit Client requirements.
.2 Project Co-ordinator: [Air System Cleaning Specialist (ASCS) certified by NADCA on full time basis] [verification of  [5] years minimum experience in work similar to or exceeding work of this Section].
Part 2 Products
SPEC NOTE: Except for the Access Doors, Acoustic Lining and Antimicrobial Agent, the materials and equipment listed in PART 2 - PRODUCTS are required by the Contractor to carry out the Work of this Section effectively.
2.1 ACCESS DOORS AND PANELS
.1 Equipment Access Doors and Panels: construct from same materials as equipment panelling complete with sealing gasket and positive locking device.
.1 Size access doors and panels in equipment to allow for inspection and cleaning.
SPEC NOTE: Access doors should be constructed from the same material as the ductwork. Verify the ductwork materials before editing the following paragraph. If materials other than steel or aluminum have been used for ductwork fabrication on the existing HVAC System, edit the paragraph to suit.
.2 Ductwork Access Doors: construct access doors from [1.27]mm minimum [sheet aluminum] [galvanized sheet steel]with gasketted seal.
.1 Ensure access door is [25]mm greater in every dimension than access opening.
.2 Access door size [200]mm x [200]mm minimum.
.3 Secure access doors with sheet metal screws on 75 mm centres minimum. Ensure [3]screws per side minimum.
SPEC NOTE: Use the following article if ductwork or sections of ductwork where access panels or doors are to be installed are acoustically lined.
.3 Access Doors and Panels Acoustic Lining:
.1 Install acoustic lining to match existing.
.2 Self-adhesive glass fibre tape capable of adhering to both acoustic lining and metal access door or panel materials.
.3 Water-based duct sealer for repairing cut acoustic lining.
SPEC NOTE: Use the following article only when fungal growth is reasonably suspected, or where unacceptable levels of fungal contamination have been verified through testing.
2.2 ANTIMICROBIAL AGENT
.1 Use antimicrobial agents registered with US EPA-40 CFR.
2.3 SYSTEM FILTERS
.1 Supply and install new filters for each HVAC System cleaned.
2.4 AIR DUCT CLEANING EQUIPMENT
.1 Manually propelled full contact brushes:
.1 Ensure brushes are specifically manufactured and shaped to fit individual ducts, equipment and components of HVAC system.
.1 Ensure brushes are sized to fit various duct sizes in HVAC system.
.2 Ensure brushes make scrubbing motion and full contact with HVAC system interior surfaces to be cleaned.
SPEC NOTE: If the choice of material is to be left to the Contractor, delete square brackets and edit the paragraph to suit.
.2 Brushes: manually propelled with integrally-mounted [drive] [motor]and [or other non-metallic material] [polypropylene] [nylon]bristles.
.1 Ensure [drive] [motor]has capacity to continue to push brush after bristles are distorted.
.2 Replace worn and ineffective brushes when required.
2.5 MULTI-FUNCTIONAL ROBOTIC CLEANING SYSTEM
SPEC NOTE: If the choice of material is to be left to the Contractor, delete square brackets and edit the paragraph to suit.
.1 Self-propelled emote controlled, [wheeled] [track]drive equipped with: [camera] [halogen lights]: [[rotating] [reciprocating] brushes], [vacuum] [and spraying system attachment] [air supply nozzle,].
.1 Ensure brushes are specifically manufactured and shaped to fit[individual ducts] [acoustic lined ducts], equipment and components of HVAC system.
.2 Ensure brushes make scrubbing motion and full contact with HVAC system interior surfaces.
.3 Replace worn and ineffective brushes when required.
.2 Camera: [pivotal] [fully rotational]remote control focus and dustproof [digital] [video]with [480]lines of resolution, capable of storing [4]hours of recorded media.
.1 Camera Light: [2]x [20]watt Halogen with dimmer
2.6 HEPA FILTER EVACUATION FAN
.1 Evacuation Fan: includes fan, HEPA filter, flexible hose and motor capable of maintaining debris and particulates airborne in airstream until they reach evacuation fan and maintaining system under negative pressure.
.1 Ensure HEPA filters are clean and maintain evacuation fan and HEPA filter to run efficiently.
2.7 HEPA VACUUM UNIT
.1 Vacuum Unit: includes vacuum fan, integral HEPA filter, suction hose and vacuum head, capable of maintaining HVAC System debris and particulates airborne in air stream until they reach vacuum unit and maintaining system under negative pressure.
.1 Ensure HEPA filters are clean and maintain vacuum unit and HEPA filter to run efficiently.
Part 3 Execution
3.1 PREPARATION
.1 Close down HVAC system.
.2 Locate and identify externally visible HVAC system features which may affect cleaning process including:
.1 Control devices;
.2 Fire and smoke control dampers;
.3 Balancing dampers: indicate and record positions for resetting;
.4 Air volume control boxes: indicate and record positions for resetting;
.5 Fire alarm devices;
.6 Monitoring devices and controls;
.7 [_____]
.3 Cut openings in equipment panels and ductwork for access to system interior.
.1 Square or rectangular opening sizes: [200]mm minimum each side.
.2 Circular opening sizes: [200]mm minimum diameter.
.4 Installation of Access Doors and Panels: install access doors and panels for equipment where [required] [instructed by  [Departmental Representative] [DCC Representative] [Consultant]]to facilitate system inspection and cleaning.
.1 Install access doors and panels for inspection and cleaning of equipment as follows:
.1 Heating and cooling coils;
.2 Fan units;
.3 Filters;
.4 Dampers;
.5 Sensors;
.6 [_____]
.5 Installation of Access Doors in Ductwork: install access doors in ductwork where [required] [instructed by  [Departmental Representative] [Consultant] [DCC Representative]]to facilitate system inspection and cleaning.
.1 Access door installation is not permitted in flexible ductwork.
.1 Inspect flexible ductwork only by disconnecting from main duct and inspecting from open end.
SPEC NOTE: Use the following article if ductwork or sections of ductwork are acoustically lined.
.6 When acoustically lined duct is cut for access, repair cut edges of acoustic lining using self-adhesive fibre glass tape and water based duct sealer.
.1 Adhere new acoustic lining to match existing to inside of access panel or door to ensure continuity of acoustic properties of system.
.7 Remove and reinstall ceiling [panels] [tiles]to gain access to HVAC system as required.
.1 Replace ceiling [panels] [tiles]damaged or soiled by air duct cleaning procedures.
3.2 EXAMINATION / PRE-CLEANING INSPECTION
.1 Verification of Conditions:
.1 Make visual inspection of interior of HVAC system using remote controlled robotic camera.
.2 Insert camera at pre-established strategic locations to evaluate condition and cleanliness of HVAC systems and components.
.2 Evaluation and Assessment:
.1 Identify location and type of internal components.
.2 Identify extent of potential problems.
.3 If toxic or hazardous materials or deposits are suspected after initial inspection immediately stop work and inform [Consultant] [DCC Representative] [Departmental Representative].
.1 Do not proceed further with inspection operations until written approval from [DCC Representative] [Consultant] [Departmental Representative].
3.3 PARTICULATE COLLECTION
.1 Before starting duct cleaning, identify locations for sample collection and collect particulate samples.
.2 Take samples from interior surfaces of HVAC system using sterile wipes for submission to independent testing laboratory.
.3 For each HVAC system collect [4]samples from each HVAC unit as follows:
.1 Sample 1: collect from inside ventilation unit downstream of air filters but before fan discharge;
.2 Sample 2: collect downstream of fan discharge and [1]metre maximum downstream in first horizontal branch;
.3 Sample 3: collect at junction of last horizontal branch and start of low-pressure duct;
.4 Sample 4: collect at junction each air terminal unit and supply duct.
3.4 LABORATORY ANALYSIS
.1 Ensure independent testing laboratory has demonstrated experience in work associated with air duct cleaning.
.2 Ensure Super Electron Microscope (SEM) is used for analyzing and determining components of particulate collection samples:
.1 Identify components by grade and size;
.2 Report findings including percentage concentration of components to [Consultant] [Departmental Representative] [DCC Representative].
.3 Proceed with HVAC System Cleaning only after laboratory analysis test results have been received.
SPEC NOTE: Use the following paragraph if toxic or hazard materials are found during the laboratory analysis of collection samples.
.4 Ensure cleaning technicians have safety equipment appropriate for toxic or hazardous conditions identified by laboratory analysis before proceeding with cleaning operations.
3.5 DUCT CLEANING
.1 Do duct cleaning in accordance with NADCA ACR Standard.
.2 Isolate and clean sections in zones to ensure that dirt deposits and debris from zone being cleaned does not pass through another zones which has already been cleaned.
.1 Isolate zone of duct using [closed-cell polyurethane foam] [air inflated zone bag]before cleaning.
.3 Ensure vacuum units and evacuation fans are securely in place before starting cleaning operation of isolated section of HVAC air duct system.
.4 Install HEPA filter evacuation fan at one end of zone section and insert full contact brushes at other end.
.5 Clean HVAC supply air duct system and components where particulate sample collected from surfaces is greater than [75]mg of particulate per [0.01]square metres.
.6 Clean exhaust, return, transfer ductwork and plenums, equipment and components where particulate sample collected from surfaces is greater than [75]mg of particulate per [0.01]square metres.
.7 Energize brushes to travel from insertion point to HEPA filter evacuation fan.
.1 Pass brushes through sections as often as necessary to achieve required cleanliness.
.2 Change brush sizes as required to ensure positive contact with duct and component interiors.
.3 Clean corners and pockets where dirt and debris can accumulate.
.8 Clean equipment, components and other features in isolated zone before moving to next zone of HVAC air duct system.
.9 Clean diffusers, registers, louvers, [_____]
SPEC NOTE: Include the following paragraph when project includes perforated plate diffusers.
.10 Remove perforated supply diffusers from suspended tee-bar ceiling.
.1 Dismantle and clean perforated plates and supply diffuser duct collars.
.2 Re-assemble perforated plate diffusers and reconnect to HVAC system using supply diffuser duct collar after cleaning.
.11 Advise [DCC Representative] [Consultant] [Departmental Representative] [72]hours minimum before deactivation of fire alarm and smoke detectors duct cleaning operations.
.1 [Departmental Representative] [DCC Representative] [Consultant]will pay for costs of deactivation of fire alarm and smoke detector system.
SPEC NOTE: Use the following article if ductwork or sections of ductwork are acoustically lined.
3.6 ACOUSTICALLY LINED DUCTWORK CLEANING
.1 Clean glass fibre acoustically insulated ducts to NAIMA recommended practices.
.1 Use specifically designed robotic apparatus that has been demonstrated not to damage acoustic glass fibre lining.
.2 Monitor cleaning process progress by onboard camera.
3.7 COMPONENTS AND EQUIPMENT CLEANING
.1 Brush and vacuum coils, humidifiers, air handling unit enclosures, [_____]
.2 When cleaning equipment and components by brushing and vacuuming is inappropriate or insufficient, dismantle and remove equipment or component and move to area designated by [Consultant] [Departmental Representative] [DCC Representative]for cleaning.
.1 Pressure wash with water and cleaning solution until required cleanliness is achieved.
.2 Clean equipment and components in place only if there is no hazard to adjacent materials.
SPEC NOTE: Use the following paragraph only if it is necessary for Departmental Representative, Engineer, or Consultant to verify cleanliness.
.3 [Proceed to next section in cleaning sequence only after written approval from  [Consultant] [Departmental Representative] [DCC Representative]].
.4 Compressed air and manual cleaning is acceptable only for cleaning individual components and small areas as follows and only after written approval from [Departmental Representative] [Consultant] [DCC Representative]:
.1 Fan blades;
.2 Dampers;
.3 Turning vanes;
.4 Controls;
.5 Sensor bulbs;
.6 Fire alarms;
.7 Smoke detectors;
.8 [_____]
SPEC NOTE: Use the following article only when fungal growth is reasonably suspected, or where unacceptable levels of fungal contamination have been verified through testing.
3.8 ANTI MICROBIAL APPLICATION
.1 Apply antimicrobial agents [when fungal growth is suspected] [where unacceptable levels of fungal contamination have been verified through  [visual inspection] [testing]].
.2 Apply antimicrobial agents after removal of surface deposits and debris.
.1 Verify air duct interiors are free from deposits and debris by [testing] [visual inspection].
.2 Report findings to [DCC Representative] [Consultant] [Departmental Representative].
.3 Proceed with application of antimicrobial agents after written approval from [Consultant] [Departmental Representative] [DCC Representative]
.3 Apply antimicrobial agents in accordance with manufacturer's written instructions and US EPA 40 CFR registration and listing.
.4 [Manual] [Robotic]spray antimicrobial agents directly onto interior surfaces of HVAC air duct system.
.1 Do not use fog mist for downstream surfaces.
3.9 FIELD QUALITY CONTROL/FINAL INSPECTIONS
.1 Post Cleaning Inspection: carry out final inspection using robotic camera and other visual inspection methods after final cleaning has been completed.
.1 Carry out video survey as directed by [DCC Representative] [Departmental Representative] [Consultant].
.2 Include in final survey areas inspected by [Consultant] [Departmental Representative] [DCC Representative] [Contractor]prior to cleaning.
.3 Identify on HVAC system record drawings access points used for inspection and cleaning.
.4 Re-collect and analyse particulates collected at same locations where original samples were collected before cleaning.
.5 Reset components including dampers and sensors, which have been disturbed during cleaning operations.
3.10 SYSTEM STARTUP
.1 Install new system filters after cleaning operations are completed.
.2 Cover each inspection opening with access door or panel and secure in place after inspection and cleaning are completed.
.3 Restart each HVAC system.
3.11 CLEANING
.1 Clean in accordance with Section [01 74 11- Cleaning].
.2 Waste Management: separate waste materials for [reuse] [recycling]in accordance with Section [01 35 21- LEED Requirements] [01 74 21- Construction/Demolition Waste Management and Disposal].
SPEC NOTE: Edit the following paragraph if there is a possibility of hazardous or toxic materials being found in the HVAC System.
.1 Dispose of [hazardous or toxic]waste materials extracted from ductwork system to [appropriate contaminated waste facility] [landfill]and provide proof.
.2 Dispose of existing HVAC filter materials to [appropriate contaminated waste facility] [landfill].
END OF SECTION

