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SECTION 234100
AIR FILTERS

PART 1   GENERAL

EDIT ARTICLE BELOW AS REQUIRED.
1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Air Handling Units:  Section 237313.


B.
Rooftop Air Conditioners:  Section 237413.


C.
Computer Room Air Conditioners:  Section 238113.


D.
Convectors:   Section 238233.


E.
Fan Coil Units:  Section 238219.


F.
Cabinet Unit Heaters:  Section 238239.


G.
Unit Ventilators:  Section 238223.

1.02
REFERENCES


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


B.
UL 900 - Test Performance of Air Filter Units.


C.
ASHRAE 52.2 - Method of Testing Air Cleaning Devices used in General Ventilation for Removing Particulate Matter.


D.
IEST:  Institute of Environmental Science & Technology, Recommended Practice, IEST-RP-CC001.4, Testing HEPA/ULPA Filters.
1.03
DEFINITIONS


A.
MERV:  Minimum Efficiency Reporting Value.

1.04
SUBMITTALS


A.
Product Data:  Catalog sheets and specifications for each type filter.

1.05
QUALITY ASSURANCE

USE PARAGRAPH BELOW FOR AIR FILTERS OTHER THAN HEPA.

A.
Regulatory Requirements:  Supply air filters that conform to UL900.

USE PARAGRAPH BELOW FOR HEPA FILTERS.

B.
Regulatory Requirements:  Supply HEPA air filters that conform to UL586.

1.06
MAINTENANCE


A.
Extra Materials:  One spare set of air filters for each air handling unit utilizing air filters.  Deliver spare filters to the Director’s Representative in the manufacturer’s original boxes, labeled as to filter usage.

PART 2   PRODUCTS

REFER TO FILTER APPLICATION SCHEDULE IN PART 3 TO DETERMINE APPROPRIATE AIR FILTER(S) REQUIREMENTS FOR PROJECT.
2.01
AIR FILTER TYPES


A.
Panel Air Filters:  UL 900, viscous impingement type with an efficiency of MERV 5 when tested in accordance with ASHRAE 52.2,.


1.
Maximum Initial Pressure Drop:  0.12 inch wg at 300 fpm.



2.
Construction:  One inch thick fibrous glass media placed between perforated metal retainers, and internally bonded to both sides of one piece heavy duty kraft fiberboard or chip board enclosing frame.



3.
Acceptable Filters:




a.
Airguard Facet Type F312.




b.
American 5700.




c.
Camfil Farr Cam-Glass.




d.
Flanders/Precisionaire HD Industrial Grade.




e.
Glasfloss Disposable Panel Filter.




f.
Purolator Facet-Aire 3.


B.
Pleated Air Filters: UL 900, extended surface medium efficiency air filter having a MERV of 7 when tested in accordance with ASHRAE Standard 52.2.
EDIT FILTER THICKNESSES IN SUBPARAGRAPH BELOW AS REQUIRED.


1.
Maximum Initial Pressure Drop:  




a.
1 inch thick filters:  0.45 inch wg at 500 fpm.




b.
2 inch thick filters:  0.28 inch wg at 500 fpm.




c.
4 inch thick filters:  0.27 wg at 500 fpm.



2.
Construction 



a.
Filter Media:  Non-woven blend of cotton and synthetic fibers bonded on the air exiting side to welded wire support grid formed to maintain pleat configuration.



b.
The wire grid support treated for corrosion resistance.




c.
Enclosing Frame:  Constructed of high wet-strength moisture resistant beverage board or chipboard, with diagonal support members bonded the apex of each pleat on the air entering and air exiting sides of filter pack.




d.
Filter pack bonded to enclosing frame around the entire periphery of the frame.



3.
Acceptable Filters 




a.
Airguard:  Type DP-2-40.




b.
American 300X.




c.
Camfil Farr 30/30.




d.
Flanders/Precisionaire Pre-Pleat HV.




e.
Glasfloss Z-Line HV.




f.
Purolator Mark 80.


C.
Bag Air Filters:  UL 900, non-supported, deep pleated, extended surface type with average efficiencies based on ASHRAE 52.2, and capable of operating to maximum of 625 fpm without impairing efficiency.  

EDIT SUBPARAGRAPH BELOW AS REQUIRED.  CHECK WITH DESIGNER.


1.
Maximum Initial Pressure Drop at 500 feet per minute:




a.
MERV 9-10 filters:  0.18 inch wg.



b.
MERV 11 filters:  0.25 inch wg.



c.
MERV 13 filters:  0.40 inch wg.



d.
MERV 14 filters:  0.60 inch wg.


2.
Construction 



a.
Individual pockets constructed of high-density fibrous glass media reinforced with a non-woven media support backing.



b.
Stitched joints sealed with a hot melt adhesive.



c.
Each pocket includes internal pocket spacer threads to ensure tapered pockets.



d.
Number of pockets consistent with required airflow and pressure drops previously listed.




e.
Pockets held in place by steel pocket retainers securely attached to a peripheral header for side-access of built-up bank installation.



3.
Acceptable Filters 



a.
Airguard Venti-Pak.



b.
American Dri-Pak.




c.
Camfil Farr Hi-Flo.



d.
Flanders/Precisionaire Precision Pak Fiberglass.



e.
Glasfloss Purapak.




f.
Purolator Serva-Pak (fiberglass).

D.
Rigid Air Filters: UL 900, extended surface, deep pleated type with average efficiencies based on ASHRAE 52.2.



1.
Maximum Initial Pressure Drop:

	FILTER EFFICIENCY
	MAXIMUM INITIAL PRESSURE DROP FOR

6 INCH THICK FILTERS

(inch wg at 300 fpm)
	MAXIMUM INITIAL PRESSURE DROP FOR

12 INCH THICK FILTERS

(inch wg at 500 fpm)

	MERV 9
	0.08
	0.20

	MERV 11
	0.24
	0.29

	MERV 13
	0.41
	0.50

	MERV 14
	0.56
	0.68




2.
Construction:



a.
Filter Pack:  Constructed of high-density microfine glass fibers laminated to a synthetic backing material, and bonded to a welded wire grid that is post treated to be corrosion resistant.




b.
Pleat configuration maintained by pleat supporting members installed on both air entering and air exiting sides.



c.
Filter pack enclosed and continuously sealed to a galvanized steel enclosing frame, and supported by diagonal members attached to pleat supporting members on the air entering and air exiting sides.



3.
Acceptable Filters 



a.
Airguard:  Vari-Pak.




b.
American Varicel RF.




c.
Camfil Farr Riga-Flo.



d.
Flanders/Precisionaire Rigid Air Fiberglass.




e.
Glasfloss Z-Pak Fiberglass.




f.
Purolator Aero-Cell (fiberglass).


E.
V-Bank Rigid Filters:  UL 900, high-capacity V-Style final filters, UL Class 2, with average efficiencies based on ASHRAE 52.2.

EDIT SUBPARAGRAPH BELOW AS REQUIRED


1.
Maximum Initial Pressure Drop:

	FILTER EFFICIENCY
	MAXIMUM INITIAL PRESSURE DROP FOR 12 INCH THICK FILTERS

(inch wg at 500 fpm)

	MERV 11
	0.27

	MERV 13
	0.35

	MERV 14
	0.38




2.
Construction:



a.
Filter Media:  Microfine glass formed into uniformly spaced pleats, separated by glass filaments, and formed into multiple minipleat packs.




b.
Minipleat packs shall be assembled into a v-bank configuration with the appropriate number of packs to obtain the required pressure drop.




c.
The packs shall be continuously bonded into the periphery of a high-impact fire resistant enclosing frame.



d.
A peripheral header for installation into side-access housings or built-up filter banks.



e.
A gasket on one side of peripheral header to eliminate air bypass between filters.


3.
Acceptable Filters:



a.
Airguard Vari+Plus VP.



b.
American Varicel V.



c.
Camfil Farr Durafil 4V.



d.
Flanders/Precisionaire Superflow V.




e.
Purolator Serva-Cell VA.

F.
HEPA Filters:  UL 586.


1.
The filter shall have a tested efficiency of (99.97% on 0.3 micron when evaluated according to IEST Recommended Practice.



a.
Maximum Initial Resistance to Airflow:  1.0” wg at rated capacity.



2.
The filter shall be capable of withstanding 10” wg without failure of the media pack.



3.
Manufacturer shall provide evidence of facility certification to ISO 9001:2000.



4.
The filter shall be labeled as to tested efficiency, rated/tested cfm, pressure drop and shall be serialized for identification.


5.
Construction:



a.
Filter Pack: Filter media shall be one continuous pleating of micro glass fiber media.



b.
Media Separators: Pleats shall be uniformly separated by tapered corrugated aluminum separators incorporating a hemmed edge to prevent damage to the filter media.




c.
Filter Pack Sealant: The media pack shall be potted into the enclosing frame with a fire-retardant urethane sealant.




d.
Enclosing Frame:  16-gauge steel, with a zinc-aluminum alloy finish, and shall be bonded to the media pack to form a rugged and durable enclosure.




e.
The filter shall be assembled without the use of fasteners to ensure no frame penetrations.




1)
Overall dimensional tolerance shall be correct within -1/8” ± 0”, and square within 1/8”.




f.
A sealing gasket shall be included on the downstream side of the filter enclosing frame to form a positive seal upon installation (50 % gasket compression).



6.
Acceptable Filters:




a.
Airguard Microguard 99.




b.
American Air Filter AstroCel 1.




c.
Camfil Farr XS Absolute.




d.
Flanders/Precisionaire Alpha Cell.




e.
Glasfloss Magna Series 1000.




f.
Purolator Ultra-Cell.

USE ARTICLE BELOW WHEN SITE ERECTED FILTER BANKS ARE REQUIRED THAT DO NOT INCLUDE HEPA FILTERS.
2.02
MULTIPLE FILTER BANK ASSEMBLIES (BUILT UP FILTER BANKS)

A.
Filter Holding Frame:  Constructed of 16-gauge galvanized steel, assembled from two corner sections, and welded to assure a rigid and durable frame assembly.

B.
The filter holding frame to include the following:


1.
Pre-punched lances for filter fastener attachment.


2.
Filter fasteners capable of installation without use of tools, nuts, or bolts.



3.
Lance penetrations upstream of filter flange to assure leak-free integrity.



4.
Filter centering dimples on each frame wall to facilitate ease of filter installation and assure filter centering against filter sealing flange. 



5.
Filter-Sealing Flange:  Integral component of the holding frame with flush mitered corners, 3/4 inch wide.


6.
Filter Sealing Flange Gasket:  Permanently mounted polyurethane foam on the filter sealing flange to assure filter to frame sealing integrity.
USE ARTICLE BELOW WHEN SIDE LOADING FILTER HOUSINGS ARE REQUIRED TO BE INSERTED INTO DUCT SYSTEM OR CONNECTED TO AIR HANDLING UNIT THAT DO NOT INCLUDE HEPA FILTERS.
2.03
SIDE LOADING FILTER HOUSINGS


A.
Housing:  Weatherproof type suitable for rooftop/outdoor installation, and capable of two stages of filtration without requiring any modification to the housing.


1.
Construction:  16-gauge galvanized steel with pre-drilled standing flanges to facilitate attachment to other system components.


2.
Corner Posts:  Z-channel construction shall ensure dimensional adherence.
EDIT SUBPARAGRAPH BELOW AS REQUIRED.


3.
Filter Track:  Integral component of housing, constructed of aluminum, and capable of accommodating any of the following:




a.
2” deep prefilter.



b.
6” or 12” deep rigid final filter.



c.
Bag filter with header. 



4.
Dual Access Doors:  Swing-open type with high-memory sponge neoprene gasket to facilitate a door-to-filter seal, adjustable and replaceable positive sealing UV-resistant star-style knobs, and replaceable door hinges.


5.
Universal Holding Frame:  Constructed of 18-gauge galvanized steel, equipped with centering dimples, multiple fastener lances, and polyurethane filter sealing gasket to facilitate installation of high-efficiency filters. 



6.
Pneumatic Fitting:  Allows for the installation of a static pressure gauge to evaluate pressure drop across a single filter or any combination of installed filters.



7.
Housing Performance:  Leakage at rated airflow.




1.
Upstream to Downstream of Filter, Holding Frame, and Slide Mechanism:  Less than 1% at 3.0” wg 



2.
Leakage into or out of the Housing:  Less than 0.5% at 3.0” wg
USE ARTICLE BELOW WHEN SITE ERECTED FILTER BANKS ARE REQUIRED FOR HEPA FILTERS.
2.04
MULTIPLE FILTER BANK ASSEMBLIES (BUILT UP HEPA FILTER BANKS)


A.
Filter Holding Frame:  Constructed of 14-gauge all welded galvanized steel capable of accommodating full size 24” by 24” or half size 12” by 24” HEPA filters.

B.
The filter-holding frame to include the following:



1.
Pre-drilled mounting holes for frame-to-frame assembly. 



2.
Centering dimples to assist in HEPA filter alignment.



3.
Swing-bolt assemblies for filter installation.

USE ARTICLE BELOW WHEN SIDE LOADING FILTER HOUSINGS ARE REQUIRED TO BE INSERTED INTO DUCT SYSTEM OR CONNECTED TO AIR HANDLING UNIT, AND INCLUDE HEPA FILTERS.
2.05
SIDE LOADING HEPA FILTER HOUSINGS


A.
Housing:  Weatherproof type suitable for rooftop /outdoor installation and capable of two stages of filtration without requiring any modification to the housing.



1.
Construction:  14-gauge galvanized steel with pre-drilled standing flanges to facilitate attachment to other system components.



2.
Reinforced with channel bracing to withstand 8.0” wg positive or negative pressure and ensure dimensional adherence.



3.
Filter securing swing bolt assemblies with equi-bearing filter clamps to install HEPA filters into housing.  There shall be a minimum of four assemblies per filter unit.



4.
Dual Access Doors:  Pin-hinged removable access doors to allow access from either side of the housing.  Doors shall be gasketed with high-memory gasketing to prevent leaks.

USE SUBPARAGRAPH BELOW WHEN REQUIRED.


5.
Prefilter Track:  Integral component of housing, constructed of aluminum, and capable of accommodating any of the following:




a.
2” deep prefilter.

PART 3   EXECUTION

3.01
INSTALLATION


A.
Install the Work of this section in accordance with the manufacturer’s printed installation instructions, unless otherwise specified.


B.
Filter Application Schedule:  Install set of filters in each air-handling unit listed below:

	APPLICATION
	FILTER TYPE
	FILTER THICKNESS/DEPTH

(inches)
	UL STD

	Single-Stage Filtration:

Fan coil units, cabinet unit heaters, heat recovery units, energy recovery units, and unit ventilators.
	Panel
	1
	UL 900

	Single-Stage Filtration:

Factory packaged air conditioners, and heating and ventilating units.
	Pleated
	2
	UL 900

	Single-Stage Filtration:
Factory packaged air conditioners, heating and ventilating units, filter banks, and filter housings.
	Bag
	Varies with manufacturer. Depth should be consistent with system rated airflow and initial pressure drops as specified. 
	UL 900

	Single-Stage Filtration:
Factory packaged air conditioners, heating and ventilating units, heat recovery units, energy recovery units, filter banks, and filter housings.
	Rigid

or
V-Bank
	6 or 12

12
	UL 900
UL 900

	Two-Stage Filtration:

Factory packaged air conditioners, heating and ventilating units, filter banks, and filter housings.
	Pleated
	2
	UL900

	
	Bag
	Varies with manufacturer. Depth should be consistent with system rated airflow and initial pressure drops as specified.
	UL 900

	Two-Stage Filtration:

Factory packaged air conditioners, heating and ventilating units, heat recovery units, energy recovery units, filter banks, and filter housings.
	Pleated
	2
	UL900

	
	Rigid

or

V-Bank


	6 or 12 

12
	UL900
UL900


	Two-Stage Filtration:

Factory packaged air conditioners, heating and ventilating units, filter banks, and filter housings.
	Pleated
	2
	UL900

	
	HEPA
	12
	UL586


	Three-Stage Filtration:

Factory packaged air conditioners, heating and ventilating units, filter banks, and filter housings. 
	Pleated
	2
	UL900

	
	Bag
	Varies with manufacturer. Depth should be consistent with system rated airflow and initial pressure drops as specified.
	UL9002

	
	HEPA
	12
	UL586

	Three-Stage Filtration:

Factory packaged air conditioners, heating and ventilating units, filter banks, and filter housings. banks, banks and filter housings.
	Pleated
	2
	UL900

	
	Rigid

or

V-Bank


	6 or 12

12


	UL 900
UL 900


	
	HEPA
	12
	UL586


END OF SECTION

THE REMAINDER OF THIS DOCUMENT IS FOR INFORMATION ONLY; NOT TO BE INCLUDED IN PROJECT SPECIFICATIONS.

	ASHRAE 52.1-1992

EFFICIENCY
	ASHRAE 52.2-1999

MERV

	<20%
	MERV 1-5

	20-25%
	MERV 6

	25-30%
	MERV 7

	30-35%
	MERV 8

	40-45%
	MERV 9

	50-55%
	MERV 10

	60-65
	MERV 11

	70-75%
	MERV 12

	80-90
	MERV 13

	90-95%
	MERV 14

	~95%
	MERV 15

	>95%
	MERV 16


	MERV

	TYPICAL CONTAMINANT
	TYPICAL APPLICATION

	1 Thru 5
	Particle Size:  Larger than 10 microns; pollen, Spanish moss, dust mites, sanding dust, paint spray, dust, textile and carpet fibers.
	Minimum filtration, residential window air conditioners.

	6 thru 8
	Particle Size:  3.0 to 10 microns; mold, spores, hair spray, cement dust, snuff, powdered milk.
	Commercial and industrial buildings, better residential buildings, paint spray booths.

	9 thru 12
	Particle Size:  1.0 to 3.0 microns; Legionella, lead dust, milled flour, coal dust, auto emissions, welding fumes.
	Commercial buildings, superior residential buildings, hospital laboratories, welding shops.

	13 thru 16
	Particle Size:  0.3 to 1.0 microns; all bacteria, most tobacco smoke, droplet nuclei, cooking oil, copier toner dust, face powder, paint pigment.
	Hospital inpatient care, general surgery, smoking lounges, superior commercial buildings.
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