National Master Specification
Section 23 44 00
October 2016
HVAC AIR FILTRATION
Publisher:  Spex.ca
Page 1

Approved: 2013-06-30
SPEC NOTE: This Section specifies environmentally responsible material choices, utilizing the three R's (reduce, reuse and recycle) whenever possible, and providing generally available disposal options. For construction and demolition waste management practices in Federal Government projects refer to PSPC's Report on Plans and Priorities which presents the department's response to the Federal Sustainable Development Strategy. The Report on Plans and Priorities is where these requirements have been specifically targeted as an element in the commitment to use tools such as LEED and Green Globes in project delivery.
SPEC NOTE: This Section includes general requirements and procedures for compliance with the Canada Green Building Council's (CaGBC) - LEED Program. Co-ordinate with Section 01 35 21- LEED Requirements.
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 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs for this specific project.
.1 American National Standard Institute (ANSI)/American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE)
.1 ANSI/ASHRAE 52.2-[12], Method  of Testing General Ventilation Air-Cleaning Devices for Removal Efficiency by Particulate Size (ANSI approved).
.2 Canada Green Building Council (CaGBC)
.1 LEED Canada-NC Version 1.0-[2004], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Package For New Construction and Major Renovations (including Addendum [2007]).
.2 LEED Canada-CI Version 1.0-[2007], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Guide For Commercial Interiors.
.3 LEED Canada 2009 for Design and Construction-[2010], LEED Canada 2009 for Design and Construction Leadership in Energy and Environmental Design Green Building Rating System Reference Guide.
.4 LEED Canada for Existing Buildings, Operations and Maintenance-[2009], LEED Canada 2009 Leadership In Energy and Environmental Design Green Building Rating System Reference Guide.
.3 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-115.10-[M90], Disposable Air Filters for the Removal of Particulate Matter from Ventilating Systems.
.2 CAN/CGSB-115.11-[M85], Filters, Air, High Efficiency, Disposable, Bag Type.
.3 CAN/CGSB-115.12-[M85], Filters, Air, Medium Efficiency, Disposable, Bag Type.
.4 CAN/CGSB-115.13-[85], Filter Media, Automatic Roll.
.5 CAN/CGSB-115.14-[M91], High Efficiency Cartridge Type Supported Air Filters for the Removal of Particulate Matter from Ventilating Systems.
.6 CAN/CGSB-115.15-[M91], High Efficiency Rigid Type Air Filters for Removal of Particulate Matter from Ventilating Systems.
.7 CAN/CGSB-115.16-[M82], Activated Carbon for Odor Removal from Ventilating Systems.
.8 CAN/CGSB-115.18-[M85], Filter, Air, Extended Area Panel Type, Medium Efficiency.
.9 CAN/CGSB-115.20-[95], Polarized Media Air Filter.
.4 International Organization of Standardization (ISO)
.1 ISO 14644-1-[99], Clean Rooms and Associated Controlled Environments - Part 1: Classification of Air Cleanliness.
.5 National Fire Protection Association (NFPA)
.1 NFPA 96-[11], Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations.
.6 Underwriters' Laboratories of Canada (ULC)
.1 ULC -S111-[07], Standard Method of Fire Tests for Air Filter Units.
.2 ULC-S646-[06], Exhaust Hoods and Related Controls for Commercial and Institutional Kitchens.
.7 US Department of Defense - Test Method Standard
.1 MIL-STS-282-[95], Filter Units, Protective Clothing, Gas-Mask Components and Related Products; Performance Test Methods.
1.3 ACTION AND INFORMATIONAL SUBMITTALS
.1 Submit in accordance with Section [01 33 00- Submittal Procedures].
SPEC NOTE: Include requests for relevant data to be furnished by the Contractor, before, during or after construction.
.2 Product Data:
.1 Submit manufacturer's instructions, printed product literature and data sheets for [HVAC filters]and include product characteristics, performance criteria, physical size, finish and limitations.
.3 Shop Drawings:
.1 Submit drawings stamped and signed by professional engineer registered or licensed in [Territory] [Province], Canada.
.4 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.5 Sustainable Design Submittals:
.1 LEED Canada submittals: in accordance with [Section 01 35 21- LEED Requirements].
.2 Construction Waste Management:
.1 Submit project [Waste Reduction Workplan] [Waste Management Plan]highlighting recycling and salvage requirements.
.2 Submit calculations on end-of-project recycling rates, salvage rates, and landfill rates demonstrating that [50] [75]% of construction wastes were recycled or salvaged.
.3 Recycled Content:
.1 Submit listing of recycled content products used, including details of required percentages or recycled content materials and products, showing their costs and percentages of [post-industrial] [post-consumer]content, and total cost of materials for project.
.4 Regional Materials: submit evidence that project incorporates required percentage [_____]
1.4 MAINTENANCE MATERIAL SUBMITTALS
.1 Extra Materials:
.1 Provide maintenance materials in accordance with Section [01 78 00- Closeout Submittals].
SPEC NOTE: Use the following for projects in remote localities only.
.2 Furnish list of individual manufacturer's recommended spare parts for equipment such as frames and filters, addresses of suppliers, list of specialized tools necessary for adjusting, repairing or replacing for inclusion in operating manual.
.3 Spare filters: in addition to filters installed immediately prior to acceptance by [Departmental Representative] [DCC Representative] [Consultant], supply [1]complete set of filters for each.
1.5 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section [01 61 00- Common Product Requirements] [with manufacturer's written instructions].
.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
.3 Storage and Handling Requirements:
.1 Store materials [in dry location] [off ground] [indoors]and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
.2 Store and protect [HVAC filters]from [nicks, scratches, and blemishes].
.3 Replace defective or damaged materials with new.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.4 Develop [Waste Reduction Workplan] [Construction Waste Management Plan]related to Work of this Section and in accordance with Section [01 35 21- LEED Requirements].
.5 Packaging Waste Management: remove for reuse [and return] [by manufacturer]of [crates,] [pallets,] [padding,] [packaging materials]as specified in [Construction Waste Management Plan] [Waste Reduction Workplan]in accordance with Section [Section 01 35 21- LEED Requirements] [01 74 21- Construction/Demolition Waste Management and Disposal].
Part 2 Products
2.1 GENERAL
.1 Media: suitable for air at 100% RH and air temperatures between [-40]and [50]degrees C.
.2 Number of units, size and thickness of panels, overall dimensions of filter bank, configuration and capacities: [as indicated].
.3 Pressure drop when clean and dirty, sizes and thickness: as indicated on schedule.
2.2 ACCESSORIES
.1 Holding frames: permanent ["T" section] [channel section]construction of [same material as casing/hood] [extruded aluminum] [galvanized steel], [1.6]mm thick, except where specified.
.2 Seals: to ensure leakproof operation.
.3 Blank-off plates: as required, to fit all openings and of same material as holding frames.
.4 Access and servicing: [and/or] [through doors/panels on each side] [from  [upstream] [downstream] face of filter bank].
2.3 FIBROUS GLASS PANEL FILTERS
.1 Disposable fibrous glass media: to CAN/CGSB-115.10 with adhesive.
.2 Holding frame: 1.2 mm minimum thick galvanized steel with [3]mm diameter hinged wire mesh screen.
.3 Performance: [to ANSI/ASHRAE 52.2] [minimum average synthetic dust weight arrestance  [70] %].
.4 Fire rated: to ULC -S111.
.5 Nominal thickness: [_____]
2.4 COTTON PANEL FILTERS
.1 Disposable pleated reinforced cotton dry media: to CAN/CGSB 115.18.
.2 Holding frame: galvanized steel, or slide in channel for side access.
.3 Performance:
.1 Average atmospheric dust spot efficiency [30]% [to ANSI/ASHRAE 52.2].
.2 Average synthetic dust weight arrestance [90]% [to ANSI/ASHRAE 52.2].
.4 Fire Rated: to ULC -S111.
.5 Nominal thickness: [_____]
2.5 GREASE FILTERS
.1 Media: washable, [50]mm thick: to ULC- S649 and NFPA 96.
.2 Holding frame: 1 mm thick [galvanized] [stainless steel]V or inclined as indicated.
.3 Stainless steel blank-off plates.
.4 Individual, removable drip trays with handles.
2.6 RIGID, SUPPORTED BAG TYPE FILTERS, 30-35 % EFFICIENCY
.1 Media: disposable preformed fibrous glass, [synthetic media] [acrylic fibre]cartridge.
.2 Holding frame: galvanized steel with bracing.
.3 Media support: welded wire grid.
.4 Performance:
.1 Average atmospheric dust spot efficiency [30]% [to ANSI/ASHRAE 52.2].
.2 Average synthetic dust weight arrestance [90]% [to ANSI/ASHRAE 52.2].
.5 Fire rated: to ULC -S111.
2.7 CARTRIDGE TYPE FILTERS, 80-85% EFFICIENCY
.1 Media: deep pleated, disposable, high efficiency, to CAN/CGSB-115.14.
.2 Holding frame: galvanized steel with bracing.
.3 Media support: welded wire grid.
.4 Performance: average atmospheric dust spot efficiency [80-85]% [to ANSI/ASHRAE 52.2].
.5 Fire rated: to ULC -S111.
2.8 CARTRIDGE TYPE FILTERS 95% EFFICIENCY
.1 Media: disposable, high efficiency, to CAN/CGSB-115.15.
.2 Holding frame: galvanized steel with bracing.
.3 Media support: welded wire grid.
.4 Performance: average atmospheric dust spot efficiency [95]% [to ANSI/ASHRAE 52.2].
.5 Fire rated: to ULC-S111.
2.9 BAG TYPE FILTERS, 80-85% EFFICIENCY
.1 Disposable media bag type of self-inflating ultrafine glass:
.1 High efficiency to CAN/CGSB-115.11.
.2 Medium efficiency to CAN/CGSB-115.12.
.2 Holding frame: galvanized steel.
.3 Media support: welded galvanized steel.
2.10 HEPA ABSOLUTE PACKAGE FILTERS 99.97% EFFICIENCY
SPEC NOTE: Expand paragraph as necessary for special applications requiring filter chamber decontamination, bag-in, bag-out, disposal and proving filter bank integrity.
.1 Media: water resistant fibrous glass.
.2 Holding frame: cadmium plated steel by unit manufacturer.
.3 Housing and sealing system: manufacturers' standard, suitable for pressure application.
.4 Unit bank installation: to ISO 14644-1.
.5 Efficiency: minimum [99.97]% overall on hot DOP test, using 0.003 mm particles [MIL-STD-282].
.6 Mobile operation and maintenance and integrity test cart: [_____]
2.11 POLARIZED MEDIA AIR FILTERS
.1 Principle of operation:
.1 Polarized high voltage wire mesh screen sandwiched between 2 pads of polarized filter media, whole assembly contained within grounded screens.
.2 Manufacturer to guarantee that particulates leaving filter have neutral charge.
.2 To:
.1 CAN/CGSB-115.20.
.3 Polarizing screen:
.1 Electrically conductive wire mesh screen sandwiched between 2 layers of filter media.
.4 Filter media:
.1 Permanent, washable, replaceable fibrous glass, [overall thickness as indicated] [[25] [50] mm].
.5 External frames:
.1 Metal, hinged metal on each side of filter panel.
.6 Electrical:
.1 Connections: CSA certified, 120 - 9 volt direct plug-in adapter to match size and model of air filter, using less than 600 mW per panel and complete with 2000 mm extension cord.
.2 High voltage DC power supply having impedance of approximately 22 ohms.
.3 Use plenum mounting kits for multiple panel filter bank.
.4 Electrical rating of each filter panel visible.
.7 Ozone generation:
.1 Complete filter non-ozone generating.
.8 Filter efficiency:
.1 One-pass efficiency of 60% when using particulate of 3.0 micron or larger and tested in accordance with [CEA 906 U 708].
.2 Submit copies of test reports with shop drawings.
2.12 ROLL TYPE FILTERS
.1 Media: adhesive coated fibrous glass: to CAN/CGSB-115.13.
.2 Holding frame and media support: minimum 2.0 mm thick [cadmium plated] [galvanized]steel.
.1 Media enclosure: to contain clean roll of [20]m length of media completely enclosed in sheet metal housing or cover.
.3 Drive mechanism: [hand crank] [electric gear reducer motor]to wind spool through chain and sprocket assembly. Provide automatic device to prevent reverse rotation of used media roll, and to maintain tension on media in active air stream.
.4 Controls: prewired package to advance media [after preselected operating period of time] [when filter resistance exceeds preselected high limit]. Media runout switch to stop travel and indicate runout. Manual switch to override controls and advance media.
.5 Performance: [average atmospheric dust spot efficiency [_____] %] [to ANSI/ASHRAE 52.2].
2.13 COMBINED ROLL FILTER AND CARTRIDGE FILTERS
.1 Combines in one integral unit:
.1 Automatic roll type: to paragraph [2.11].
.2 Cartridge type: to paragraph [2.9].
.2 Overall efficiency: [_____]
2.14 ELECTRONIC AIR CLEANERS
.1 Electronic agglomerator: independently supported and nested collection cells including ionizing wires, grounded struts, positive and negative plates, insulators, ionizer and plate contacts. Insulators: locate out of air stream.
.2 Power pack:
.1 Self-contained, prewired rectifying unit for approximately 12,000V DC for ionizer and 6,000V DC for precipitator.
.2 Overload protection, on-off switch, pilot light indicating operating status and safety accessories.
.3 Control package complete with: airflow switch, manual reset, safety switches, warning lights, high voltage warning signs and signal lights.
.4 Efficiency electronic: [_____]
2.15 ACTIVATED CARBON TYPE FILTERS
.1 Media:
.1 Regenerative activated carbon from coconut shell: to CAN/CGSB-115.16.
.2 50-55 minute absorption capacity in accordance with standard accelerated chloropicrin test.
.3 Density: [550]kg/m3.
.4 95 hardness in accordance with Ball abrasion test.
.5 Particle size (Tyler mesh screen): [6.3 x 10]mm.
.6 Quantity of media: 4.25 kg/100 L/s.
.2 Holding frame: removable, non-disposable, [corrosion resistant steel] [plastic].
.3 Filter housing: corrosion resistant [steel].
.4 Test element:
.1 Detachable, to indicate extent of saturation of actual installation.
.2 [1]per bank.
2.16 FILTER GAUGES - DIAL TYPE
.1 Diaphragm actuated, direct reading.
.2 Range: [0 to  [2] times initial pressure] [0 to  [250] Pa].
2.17 FILTER GAUGES - MANOMETER TYPE
.1 Inclined acrylic tube.
.2 Complete with levelling screws.
.3 Range: [0 to  [2] times initial pressure] [0 to  [250] Pa].
Part 3 Execution
3.1 EXAMINATION
.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for filter installation in accordance with manufacturer's written instructions.
.1 Visually inspect substrate in presence of [Departmental Representative] [DCC Representative] [Consultant].
.2 Inform [DCC Representative] [Consultant] [Departmental Representative]of unacceptable conditions immediately upon discovery.
.3 Proceed with installation only after unacceptable conditions have been remedied [and after receipt of written approval to proceed from  [Departmental Representative] [Consultant] [DCC Representative]].
3.2 INSTALLATION GENERAL
.1 Install in accordance with manufacturer's recommendations and with adequate space for access, maintenance and replacement.
3.3 ACTIVATED CARBON TYPE FILTERS
.1 During testing, adjusting and balancing, install substitute media.
.2 Install permanent media only after painting is completed.
3.4 REPLACEMENT MEDIA
.1 Replace media with new upon acceptance.
.2 Filter media new and clean, as indicated by pressure gauge, at time of acceptance.
3.5 HEPA FILTERS
.1 Use components and devices recommended by manufacturer to ensure complete integrity and to ensure easy removal and replacement, even when dressed in anti-contamination clothing.
.2 Provide proper permanent facilities for challenging integrity with aerosol injector downstream of pre-filters and test sampling manifold downstream of HEPA filter. Location of injector and sampling manifold approved by manufacturer.
.3 During TAB, install substitute media having similar pressure drop.
.4 Before acceptance, perform tests to demonstrate integrity of complete installation.
3.6 FILTER GAUGES
.1 Install type as indicated across each filter bank (pre-filter and final filter) in approved and easy readable location.
.2 Mark each filter gauge with value of pressure drop for clean condition and manufacturer's recommended replacement (dirty) value.
3.7 CLEANING
.1 Progress Cleaning: clean in accordance with Section [01 74 11- Cleaning].
.1 Leave Work area clean at end of each day.
.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section [01 74 11- Cleaning].
.3 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].
.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
END OF SECTION

