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SECTION 23 41 00 – FILTERS
GENERAL
The following sections are to be included as if written herein:
Section 23 00 00 – Basic Mechanical Requirements
Section 23 05 29 – Sleeves, Flashings, Supports and Anchors
Section 23 05 53 – Mechanical Identification
SECTION INCLUDES
Filters
Housings and Frames
Filter Gauges
RELATED SECTIONS
Section 23 05 13 ‑ Motors
Section 23 07 13 ‑ Ductwork Insulation
Section 23 31 00 ‑ Ductwork
REFERENCES
AMCA 99 ‑ Standards Handbook
AMCA 500 ‑ Laboratory Methods of Testing Louver, Dampers, and Shutters
ANSI/UL 586 - Test Performance of High Efficiency Particulate Air Filter Units
ANSI/UL-900 ‑ Test Performance of Air Filter Units
ASHRAE 52 - Method of Testing Air Cleaning Devices
SMACNA ‑ HVAC Duct Construction Standards ‑ Metal and Flexible
SUBMITTALS
Submit under provisions of Section 23 00 00.
Product Data:
Provide data of media, performance data, assembly, and frames.
Manufacturer's Installation Instructions.
OPERATION AND MAINTENANCE DATA
Submit under provisions of Section 23 00 00.
Maintenance Data: Include instructions for filter installation and reordering.
QUALIFICATIONS
Manufacturer:  Company specializing in manufacturing the Products specified in this section with minimum three years documented experience, who issues complete catalog data on total product.
DELIVERY, STORAGE, AND HANDLING
Deliver, store, protect and handle products to site under provisions of Section 23 00 00.
Accept products on site in factory‑fabricated protective containers, with factory‑installed shipping skids and lifting lugs. Inspect for damage.
Store in clean dry place and protect from weather and construction traffic.  Handle carefully to avoid damage to media or frames.
ENVIRONMENTAL REQUIREMENTS
Do not operate units for any purpose, temporary or permanent, until ductwork is clean, filters are in place, bearings lubricated, and fan has been test run under observation.  During construction, if the air units operate at any time, minimum MERV 13 filters shall be installed and kept clean.
Provide three sets of filters for each unit.  One set of filters is to be installed when unit is started up and shall be protected from construction debris with additional media either at the first bank of filters, or covering each air intake (outside air and return air).  The second set of filters is to be installed when test and balance activities begin. At substantial completion, Construction Inspector/PM shall inspect filters to determine if the third set should be installed or delivered to campus operations personnel. Tag filters to identify associated unit.
EXTRA MATERIALS
Furnish under provisions of Section 23 00 00.
Provide two extra sets for each unit of filters.  Tag filters to identify associated unit.
SCHEDULES ON DRAWINGS:
In general, all capacities and characteristics are shown in schedules on the Drawings.  Reference shall be made to the schedules for such information.  The capacities shown are minimum capacities.  Variations in the capacities of the scheduled equipment supplied under this contract will be permitted only with the written direction of the owner.  All equipment shall be shipped to the job with not less than a prime coat of paint or as specified hereinafter.  Where installation instructions are not included in these Specifications or on the Drawings, the manufacturer's instructions shall be followed.  All equipment affected by altitude shall be rated to operate at the altitude where it is installed. Filtration efficiency ratings shall be as described on unit schedules, control diagrams, or component diagrams.
PRODUCTS
MANUFACTURERS
Type "A":  Permanent Washable
American Air Filter Permanent Metal Air Filters
Camfil Farr Type 44
Falls Filtration Technologies P5
Type "B":  2" Sectional Renewable
American Air Filter RenuFrame
Camfil Farr
Type "C":  Replaceable Dry type, Moderate Efficiency
Camfil Farr 30/30 – Class I
Type "D":  Replaceable Dry Type Medium and/or High Efficiency (MERV 13)
American Air Filter
Cambridge Filter Corporation
Camfil Farr Riga-Flo
Type "E":  30" Replaceable Dry Type Medium and/or High Efficiency
American Air Filter
Cambridge Filter Corporation
Camfil Farr
Type "F":  Ultra High Efficiency (HEPA)
Flanders (011-C-04-00-1U) (007-C-04-00-1U)
Type "G":  Activated Carbon
Camfil Farr CamSorb 3CF
Side Access Housings
American Air Filter
Camfil Farr (4P) (3P) Universal Glide Pack
Frames
American Air Filter
Camfil Farr Type 8
Filter Gauges
Dwyer "Magnehelic"
Substitutions:  Under provisions of Section 23 00 00.  The equipment or material supplied by any of these acceptable manufacturers or an approved equal shall comply with all of the provisions of this specification. 


GENERAL DESCRIPTION
Configuration:  Fabricate with fan(s), coils, etc. plus accessories, including:
Filters
Filter Housings and Frames
Filter Gauges
Performance Base:  Sea level conditions.
Fabrication:  Conform to AMCA 99 and ARI 430.
Performance:  Refer to schedules.
FILTERS:
All air filters shall be listed as (Class 1, Class 2) in accordance with Underwriters Laboratories, Inc., Building Materials Director requirements, except ultra-high efficiency filters, (HEPA or ULPA,) shall be manufactured of materials that are so listed by UL.  All filters other than the ultrahigh efficiency type are to be rated in accordance with ASHRAE Test Standard 52‑76 and performance characteristics are to be published in the manufacturer's literature.  When specified performance characteristics are not published in the manufacturer's literature, the submittal data shall include certified documentation of performance by an approved independent test laboratory. 
Type "A":  Permanent, Washable:  Viscous coated, high velocity filters.  The net velocity through the filters shall not exceed 500 fpm.  Filters shall be 2" (two inches) thick and the initial clean resistance to air flow shall not exceed 0.10" (one tenth inch) w.g.  Filters shall be installed in side access or front access frames, as shown on the drawings.  Filters in front access frames shall be furnished with lift handles.  Furnish one complete set of spare filters for each system. 
Type "B":  Sectional, Renewable Media:  Air filters shall be 2" (two inches) thick adhesive coated glass fiber media pads enclosed in sectional frames of not less than 16 (sixteen) gauge galvanized steel and equipped with a quick opening mechanism for changing filter media.  The airflow capacity of the filters shall be based on a net filter face velocity not exceeding 350' (three hundred and fifty feet) per minute with an initial resistance no greater than 0.10" (one tenth inch) water gauge.  When used as prefilters, and mounted in the same holding frames as higher efficiency secondary air filters, the airflow capacity may be based on 500' per minute with an initial resistance not to exceed 0.17" water gauge.  Filters shall have an average resistance of not less than 70 to 75% when tested in accordance with ASHRAE Test Standard 52.
Type "C":  Replaceable, Dry Type, Moderate Efficiency:  Filters shall be of the pleated media, disposable type, 2" (two inches) deep in direction of airflow, Class 1 MERV 8.  Each filter cell shall utilize a nonwoven, lofted cotton media with a net effective area of not less than (4.6) (7.0) square feet of media per 1.0 square feet of filter face area, a media support grid, and enclosing high wet strength cell sides.  The 96% free area welded wire support grid shall be continuously bonded to the leaving air face of the media to properly support the radially tapered, pleated media in the air stream through the life span of the filter.  The media itself shall be cemented to the inside perimeter of the cell sides to prevent bypass of unfiltered air.  Filter efficiency shall average not less than 25 to 30% when tested in accordance with ASHRAE Test Standard 52‑76.  Initial clean resistance to air flow shall not exceed 0.30" w.g. at 500 fpm filter face velocity.  The 24" x 24" size shall be certified to have a dust holding capacity of not less than (200) (265) grams of ASHRAE Test Dust when operated at 500 fpm to a final resistance of 1.0" w.g.
Type "D":  Replaceable, Dry Type, Medium and/or High Efficiency (minimum MERV 13):  Filters shall be 12" deep of the extended surface, supported pleat type.  Each filter shall consist of high density, microfine glass fiber media, media support grid, contour stabilizers, and enclosing galvanized steel frame.  Media shall be laminated to a nonwoven synthetic backing to form a lofted surface for maximum dust holding capacity.  The edges of the media shall be continuously bonded to the internal surfaces of the galvanized steel frame to prevent bypass of unfiltered air.  Filter efficiency shall average not less than (40 to 45%) (50 to 55%) (80 to 85%) (90 to 95%) when tested in accordance with ASHRAE Test Standard 52‑76.  Filters shall be 24" x 24" x 12" deep with an initial clean resistance not to exceed (0.25) (0.35) (0.50) (0.65) inches w.g. at 500 fpm face velocity.  The filters shall be certified to have a dust holding capacity of not less than (700) (400) (235) (130) grams of ASHRAE Test Dust when operated at 500 fpm face velocity to a final resistance of 1" w.g.
Type "E":  Replaceable Dry Type, Medium and/or High Efficiency:  Filters shall be of the extended surface, unsupported, pocket type, approximately 30" deep in direction of airflow.  Each filter shall consist of pockets of high density, microfine glass fiber media, laminated to a nonwoven synthetic backing to form a  lofted surface for maximum dust holding capacity, sealed to an enclosing frame (header) of not less than 26 gauge formed galvanized steel.  The configuration of the pockets shall be controlled by progressive link stitching so that uniform velocities are maintained in the air passages through the filter.  Stapling of media will not be acceptable.  All stitching points shall be sealed with a hot melt adhesive.  Net effective filter area shall be at least 22.5 square feet per 1.0 square feet of filter face area.  Filter efficiency shall average not less than (50 to 55%) (80 to 85%) (90 to 95%) when tested in accordance with ASHRAE Test Standard 52‑76.  Initial clean resistance shall not exceed (0.29) (0.39) (0.48) inch w.g. at 500 fpm face velocity.  The 24" x 24" filters shall be certified to have a dust holding capacity of not less than (740) (480) (325) grams of ASHRAE Test Dust when operated at 500 fpm face velocity to a final resistance of 1" w.g.
Type "F":  Ultra High Efficiency:  Filters shall be individually tested, certified and labeled to have an efficiency of not less than 99.97% when challenged with diocytlphthalate smoke consisting of uniform particles of 0.3 micron size.  Test procedure shall conform to the latest revision of MIL‑STD‑282.  The 24" x 24" x 11‑1/2" deep size shall be rated at an air flow of not less than (2,000) (1,200) cfm at an initial clean resistance of not more than 1" w.g.  Performance data, including penetration and air friction values, shall be stated on a nameplate affixed to the exterior of the frame of each filter.  The filter element shall be constructed by pleating a continuous sheet of molded, waterproof, all glass medium with interleaved corrugated aluminum separators.  The filter medium shall be manufactured in accordance with the latest revision of MIL‑F‑51079.  The filter element shall be permanently bonded to a 3/4" (three fourth inch) thick fire retardant plywood frame with a rubber base sealant.
Type "G":  Activated Carbon Absorbent:  Filters are to be furnished as all welded, factory fabricated, 16-gauge galvanized steel side access housings containing the required quantity of filter panels holding coconut shell or petroleum base carbon.  The carbon used to fill the panels shall have a minimum CC14 activity of 60 minutes, a maximum ash content of 3.5%, and a maximum moisture content of 2%.  Filter panels shall be 1" deep, field refillable, fabricated of polystyrene plastic or 304 stainless steel to withstand the corrosive effect of the carbon as it becomes saturated with gases, in sufficient quantity to provide not less than 45 lbs. of dry activated carbon for each 1,000 cfm of system design air volume.  Panels shall slide in place in anodized aluminum tracks.  Access door gasketing shall consist of strips of closed cell neoprene around the perimeter and 1" thick sheets of polyurethane opposite the ends of the panels.  Housings shall include prepunched standing flanges for ease of attachment to adjacent equipment or ductwork.


HOUSINGS AND FRAMES
Side access housings shall be fabricated of not less than 16 gauge galvanized steel.  Housings shall each be equipped with hinged access doors at both ends, provision for receiving filters of any manufacturer without alteration to the housings, and extruded aluminum channels capable of receiving both the after filters and 2" deep panel type prefilters.  The housings shall incorporate a permanent provision for sealing the filters against leakage around the entire perimeter of each filter, eliminating the need to purchase replacement filters with factory applied gasket strips.  Replaceable woven pile seals shall be an integral component of the downstream flange of each extrusion so that the seals are compressed by the pressure drop across the filters, preventing bypass of unfiltered air.  Side access housing shall not exceed (12) (21) inches in direction of air flow and shall be of all welded construction with factory prepunched standing flanges for ease of attachment to adjacent equipment and/or ductwork.  Doors are to be fitted with positive sealing, heavy duty multiple latches and with sponge neoprene gaskets.
Unitary front access holding frames shall be fabricated of not less than 16-gauge galvanized steel with holes pre-punched for convenient assembly into banks.  Frames shall be a minimum of 2‑5/8" deep for maximum structural strength and resistance to racking.  All joints in the field-assembled banks of frames shall be thoroughly caulked to prevent bypass of unfiltered air between frames and surrounding ductwork or plenum chambers.  Frames shall each be fitted with polyurethane foam gaskets, held in place by long lasting adhesive, and with a minimum of four heavy-duty spring type fasteners.  Fasteners shall attach to the frames without requiring tools and shall be capable of withstanding 25 pounds of pressure without deflection.
FILTER GAUGES
Each individual filter or filter bank handling 2,000 cfm or more shall be equipped with a diaphragm actuated dial and pointer type gauge with zero adjustment capability.  The range of the scale shall be no greater than 1" w.g. above the filter manufacturer's recommended final resistance for the type of filter to which the gauge is being applied.  Each gauge shall be provided with an adjustable signal flag, two static pressure tips with compression fittings, two three‑way vent valves with compression fittings, two lengths of aluminum tubing, and a mounting plate with screws.
[bookmark: _GoBack]Provide dry contact switch to indicate high-pressure limit (adjustable) for connection by others to BAS system.
EXECUTION
INSTALLATION
Install in accordance with manufacturer's instructions.
Type "A" - Permanent Washable:  Install one set at startup.  Clean and recoat filters with adhesive as required prior to final acceptance.  At final acceptance, remove and install second set.  Wash and recoat first set and turn over to Owner. 
Type "B" - Sectional, Renewable Media:  Install set of pads at startup.  Replace filter pads as required prior to final test and balance.  At final test and balance, remove and discard the partially used pads and install a new set.  Furnish Owner with one additional set of clean filter pads. 
Type "C" - Replaceable, Dry Type, Moderate Efficiency:  Install 2" deep fiberglass throwaway filters at startup.  Replace throwaway filters as required prior to final acceptance.  At final acceptance, remove and discard the partially used throwaway filters and install a set of moderate efficiency filters.  Furnish Owner with an additional set of unused moderate efficiency filters. 
Types "D" and "E" - Replaceable, Dry Type, Medium and/or High Efficiency:  Install 2" (two inch) deep fiberglass throwaway filters at startup.  Replace throwaway filters as required prior to final acceptance.  At final acceptance, remove and dispose of the used throwaway filters.  Install first set of medium and/or high efficiency filters and, where called for, required prefilters.  Furnish Owner with an additional set of unused medium and/or high efficiency filters. 
Type "F" - Ultra high Efficiency Filters:  Install Ultra High Efficiency Filters at startup.  Where Ultra High Efficiency filters are used in a system with prefilters, temporary filters shall not be used for prefilters and all specified filters must be in place at all times during system operation.  Maintain filters as otherwise specified for temporary filters. 
Type "G" - Activated Carbon Absorbent Filters:  Install artificial means of simulating carbon filter air friction at startup.  Activated carbon filter panels are to be stored in sealed, moisture proof, plastic bags until system is ready for final acceptance.  At final acceptance, remove artificial air friction loss device and install carbon filter panels.  Furnish Owner with a sufficient quantity of spare carbon filter panels, sealed in moisture proof plastic bags, to replace the largest system. 
Install in conformance with UL 900.
Assemble high-pressure units by bolting sections together.
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