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PANEL FILTERS
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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  basi c t ypes of  f i l t er s f or  use wi t h 
ai r  handl i ng equi pment .

Adher e t o UFC 1-300-02  Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Criteria Change Request (CCR) .

**************************************************************************

PART 1   GENERAL

**************************************************************************
NOTE:   Speci f y any r equi r ed ext r a medi a,  f i l t er s,  
and adhesi ve.   I ndi cat e over al l  physi cal  f eat ur es,  
di mensi ons,  r at i ngs,  ser vi ce r equi r ement s,  and 
equi pment  wei ght s on dr awi ngs.

**************************************************************************

**************************************************************************
NOTE:   I f  Sect i on 23 30 00 HVAC AI R DI STRI BUTI ON i s 
not  i ncl uded i n t he pr oj ect  speci f i cat i on,  i nser t  
appl i cabl e r equi r ement s t her ef r om and del et e t he 
f i r st  par agr aph.

**************************************************************************

[ Section 23 30 00  HVAC AIR DISTRIBUTION applies to work specified in this 
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section.

] Provide panel filter[s] [system] complete with all components and 
accessory equipment as specified in this section.

1.1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE)

ASHRAE 52.2 (2012) Method of Testing General 
Ventilation Air-Cleaning Devices for 
Removal Efficiency by Particle Size

INSTITUTE OF ENVIRONMENTAL SCIENCES AND TECHNOLOGY (IEST)

IEST RP-CC-001 (2016; Rev 6) HEPA and ULPA Filters

UNDERWRITERS LABORATORIES (UL)

UL 586 (2009; Reprint Sep 2022) UL Standard for 
Safety High-Efficiency Particulate, Air 
Filter Units

UL 900 (2015; Reprint Aug 2022) UL Standard for 
SafetyStandard for Air Filter Units

1.2   SUBMITTALS

**************************************************************************
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
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r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G. "   Gener al l y,  ot her  
submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
Qual i t y Cont r ol  Syst em.   Onl y add a “ G”  t o an i t em,  
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

For  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s t o i ndi cat e t he appr ovi ng 
aut hor i t y.   Codes f or  Ar my pr oj ect s usi ng t he 
Resi dent  Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy,   
Ai r  For ce,  and NASA pr oj ect s.

 The " S"  c l assi f i cat i on i ndi cat es submi t t al s 
r equi r ed as pr oof  of  compl i ance f or  sust ai nabi l i t y  
Gui di ng Pr i nci pl es Val i dat i on or  Thi r d Par t y 
Cer t i f i cat i on and as descr i bed i n Sect i on 01 33 00 
SUBMI TTAL PROCEDURES.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Government approval is required for submittals with a "G" or "S" 
classification.  Submittals not having a "G" or "S" classification are 
[for Contractor Quality Control approval.][for information only.  When 
used, a code following the "G" classification identifies the office that 
will review the submittal for the Government.]  Submit the following in 
accordance with Section 01 33 00  SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Installation Drawings

SD-03 Product Data

Air Filters ; G[, [____]]

Filter Gauges ; G[, [____]]

SD-06 Test Reports

Test Reports

SD-07 Certificates

Air Filters

Filter Gauges
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PART 2   PRODUCTS

**************************************************************************
NOTE:   Sel ect  f i l t er s based on t he f unct i onal  needs 
of  t he ar ea ser ved,  i ncl udi ng i ndoor  ai r  qual i t y.   
The combi nat i on of  t he ext ended sur f ace pl eat ed 
panel  f i l t er s and t he ext ended sur f ace nonsuppor t ed 
pocked f i l t er s or  t he car t r i dge f i l t er  of  t he same 
ef f i c i ency ar e i nt ended t o f ul f i l l  t he f i l t r at i on 
r equi r ement s i n UFC 3- 410- 01,  Heat i ng,  Vent i l at i ng,  
and Ai r - Condi t i oni ng Syst ems f or  ar eas wher e i ndoor  
ai r  qual i t y i s of  pr i mar y concer n.   Consi der  
l i mi t i ng t he var i et y of  f i l t er  s i zes r equi r ed t o 
mi ni mi ze i nvent or y r equi r ement s f or  syst em 
maintenance.

I n t he event  t he r et ent i on of  ef f i c i ency val ues i n 
t he speci f i cat i on becomes t oo cumber some,  r evi se t he 
r equi r ement s by r ef er r i ng t o t he ef f i c i enci es 
i ndi cat ed on t he dr awi ngs,  t o show f or  each ai r  
handl i ng uni t  or  syst em t he ef f i c i ency of  t he ai r  
f i l t er s i s r equi r ed,  and t he maxi mum i ni t i al  
resistance.

**************************************************************************

2.1   FILTERS

Submit manufacturer's catalog data, including physical characteristics and 
performance data for panel filter[s] [system].

Submit physical characteristics information and performance data for air 
filters consisting of use life, system functional flows, safety features, 
and mechanical automated details.  Submit curves indicating tested and 
certified equipment responses and performance characteristics.

Provide air filters  with a net effective filtering area and a face area to 
provide the required airflow at the indicated initial pressure-drop.

Provide sufficient clearance for maintenance and operation in and around 
filter assembly.

List air filters according to requirements of UL 900 , except list high 
efficiency particulate air filters of 99.97 and 99.99 percent efficiency 
by the DOP Test method under the Label Service to meet the requirements of 
UL 586 .

2.1.1   Extended Surface Pleated Panel Filters

Provide  50 mm  2-inch  depth, sectional, disposable type filters of the size 
indicated with a MERV of 8 when tested according to ASHRAE 52.2 . Provide 
initial resistance at  2.54 m/s  500 fpm  that does not exceed  0.09 kPa  
0.36-inches wg . Provide nonwoven cotton and synthetic fiber mat media. 
Attach a wire support grid bonded to the media to a moisture resistant 
fiberboard frame. Bond all four edges of the filter media to the inside of 
the frame to prevent air bypass and increase rigidity.

2.1.2   Non-Fiberglass Type Panel Filters

Provide  50 mm  2-inch  depth, sectional, disposable type filters of the size 
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indicated with a MERV of 8 when tested according to ASHRAE 52.2 . Provide 
initial resistance at  2.54 m/s  500 fpm  that does not exceed  0.09 kPa  
0.40-inches wg . Provide four plys of progressively structured media, with 
internal wire support. Provide 100 percent non-fiberglass organic 
synthetic fibers resin bonded with special adhesive tackifier Media.

2.1.3   Extended Surface Nonsupported Pocket Filters 

Provide  [750][_____] mm  [30][_____] inch  depth, sectional, replaceable dry 
media type filters of the size indicated with a MERV of 13 when tested 
according to ASHRAE 52.2 .  Provide initial resistance at  [2.54][_____] m/s  
[500][_____] fpm  that does not exceed  [0.1125][_____] kPa  [0.45][_____] 
inches  water gauge. Provide fibrous glass media, supported in the air 
stream by a wire or non-woven synthetic backing and secured to a 
galvanized steel metal header.  Provide pockets that do not sag or flap at 
anticipated air flows.  Install each filter [with an extended surface 
pleated panel filter as a prefilter] in a factory preassembled, side 
access housing or a factory-made sectional frame bank, as indicated.

2.1.4   Cartridge Type Filters 

Provide  305 mm  12 inch  depth, sectional, replaceable dry media type 
filters of the size indicated with a MERV of 13 when tested according to 
ASHRAE 52.2 .  Provide initial resistance at  [2.54][_____] m/s  [500][_____] 
fpm that does not exceed  [0.14][_____] kPa  [0.56][_____] inches , water 
gauge.  Provide pleated microglass paper media with corrugated aluminum 
separators, sealed inside the filter cell to form a totally rigid filter 
assembly.  Fluctuations in filter face velocity or turbulent airflow have 
no effect on filter integrity or performance.  Install each filter [with 
an extended surface pleated media panel filter as a prefilter] in a 
factory preassembled side access housing, or a factory-made sectional 
frame bank, as indicated.

2.1.5   Sectional Cleanable Filters

**************************************************************************
NOTE:   Del et e washi ng and char gi ng r acks when not  
required.

**************************************************************************

Provide  [25][50] mm  [1][2] inch  thick cleanable filters.  Provide viscous 
adhesive in  20 L  five gallon  containers in sufficient quantity for 12 
cleaning operations and not less than  one L  one quart  for each filter 
section.  Provide one washing and charging tank for every 100 filter 
sections or fraction thereof; with each washing and charging unit 
consisting of a tank and [single][double] drain rack mounted on legs and 
drain rack with dividers and partitions to properly support the filters in 
the draining position.

2.1.6   Replaceable Media Filters

Provide the [dry-media][viscous adhesive] type replaceable media filters, 
of the size required to suit the application.  Provide filtering media 
that is not less than  50 mm  2-inches  thick fibrous glass media pad 
supported by a structural wire grid or woven wire mesh.  Enclose pad in a 
holding frame of not less than  1.6 mm  16 gauge  galvanized steel, equipped 
with quick-opening mechanism for changing filter media.  Base the air flow 
capacity of the filter on net filter face velocity not exceeding  
[1.5][_____] m/s  [300][_____] fpm , with initial resistance of  [32][_____] 
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Pa [0.13][_____] inches  water gauge.  Provide MERV that is not less than 
[_____] when tested according to ASHRAE 52.2 .

2.1.7   Automatic Renewable Media Filters 

Provide the following:

2.1.7.1   Filters

Automatic, renewable media filters consisting of a horizontal or vertical 
traveling curtain of adhesive-coated bonded fibrous glass supplied in 
convenient roll form, and filter that does not require water supply, sewer 
connections, adhesive reservoir, or sprinkler equipment as part of the 
operation and maintenance requirements.

Each filter complete with initial loading of filter media drive motor 
adequate to handle the number of sections involved, and [painted steel] 
[stainless steel] control box containing a warning light to indicate media 
runout, a runout switch, and a Hand-Off-Auto selector switch.

2.1.7.1.1   Horizontal Type

The horizontal type automatic renewable media filters, when used in 
conjunction with factory fabricated air handling units, that are 
dimensionally compatible with the connecting air handling units, and 
horizontal type filter housings with all exposed surfaces factory 
insulated internally with  25 mm  1-inch ,  24 kg/cubic meter  1-1/2 pound  
density neoprene coated fibrous glass with thermal conductivity not 
greater than  0.04 W/m-K  0.27 Btu/hour/degree F/square foot/inch  of 
thickness.

2.1.7.2   Frame

Basic frame that is fabricated of not less than  two mm  14 gauge  galvanized 
steel, and sectional design filters with each section of each filter fully 
factory assembled, requiring no field assembly other than setting in place 
next to any adjacent sections and the installation of media in roll form.

2.1.7.3   Media

Media feed across the filter face in[ full-face increments][ increments] 
automatically controlled as determined by[ filter pressure differential][ 
time interval control][ time interval control with pressure override][ 
photo electric control] to provide substantially constant operating 
resistance to airflow and varying not more than plus or minus 10 percent.  
Roll or enclose media in such a way that collected particulates cannot 
re-entrain.

Rolls of clean media, no less than  19.8 m  65 feet  long, rerolled on 
disposable spools in the rewind section of the filter after the media has 
accumulated its design dirt load.  Equip rewind section with a compression 
panel to tightly rewind used media for ease of handling.  Provide media 
made of continuous, bonded fibrous glass material that does not compress 
more than  six mm  1/4 inch  when subjected to air flow at  2.54 m/s  500 fpm .  
Factory charge media with an odorless and flame retardant adhesive which 
does not flow while in storage nor when subjected to temperatures up to 
79.4 degrees C  175 degrees F . Support media on both the leaving and 
entering air faces. Clean media must have initial resistance that does not 
exceed  45 Pa  0.18 inch  water gauge at its rated velocity of  2.54 m/s  500 
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fpm.  Set control so that the resistance to air flow is between  100 and 
125 Pa  0.40-and 0.50 inch  water gauge unless otherwise indicated.

2.1.7.4   Dust Holding Capacity

80 percent average arrestance under these operating conditions, when 
operating at a steady state with an upper operating resistance of  125 Pa  
0.50 inch  water gauge, that is at least  592  55  grams of ASHRAE Standard 
Test Dust per square  meter  foot  of media area, when tested according to 
the dynamic testing provisions of ASHRAE 52.2 .

2.1.8   Electrostatic Filters

Provide the following:

2.1.8.1   Filters

The combination dry agglomerator/extended surface, nonsupported pocket 
electrostatic filters or the combination dry agglomerator/automatic 
renewable, media (roll) type electrostatic filters, as indicated (except 
as modified).  Supply each dry agglomerator electrostatic air filter with 
the correct quantity of fully housed power packs and equip with silicon 
rectifiers, manual reset circuit breakers, low voltage safety cutout, 
relays for field wiring to remote indication of primary and secondary 
voltages, with lamps mounted in the cover to indicate these functions 
locally.  Equip power pack enclosure with external mounting brackets, and 
low and high voltage terminals fully exposed with access cover removed for 
ease of installation.  Furnish interlock safety switches for each access 
door and access panel that permits access to either side of the filter, so 
that the filter is de-energized if a door or panel is opened.

A dry agglomerator/extended surface nonsupported pocket filter section 
combination with initial air flow resistance, after installation of clean 
filters, that does not exceed  162 Pa  0.65 inch  water gauge at  2.54 m/s  500 
fpm face velocity, with a MERV of the combination not less than 16 when 
tested according to ASHRAE 52.2 .  Furnish front access filters with full 
height air distribution baffles and upper and lower mounting tracks to 
permit the baffles to be moved for agglomerator cell inspection and 
service.  When used in conjunction with factory fabricated air handling 
units, supply side access housings which have dimensional compatibility.

2.1.8.2   Ozone Generation

Ozone generation within the filter that does not exceed five parts per one 
hundred million parts of air.  Locate high voltage insulators in a 
serviceable location outside the moving air stream or on the clean air 
side of the unit.  Fully expose ionizer wire supports and furnish ionizer 
wires precut to size and with formed loops at each end to facilitate 
ionizer wire replacement.

2.1.8.3   Agglomerator Cell Plates

Agglomerator cell plates that allow proper air stream entrainment of 
agglomerates and prevent excessive residual dust build-up, with cells that 
are open at the top and bottom to prevent accumulation of agglomerates 
which settle by gravity.  Where the dry agglomerator electrostatic filter 
is indicated to be the automatic renewable media type, provide a storage 
section that utilizes a horizontal or vertical traveling curtain of 
adhesive-coated bonded fibrous glass for dry agglomerator storage section 
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service supplied in  19.8 m  65 foot  lengths in convenient roll form.  
Otherwise, provide section construction and roll media characteristics as 
specified for automatic renewable media filters.  Include a dry 
agglomerator/renewable media combination with an initial air flow 
resistance, after installation of clean media, that does not exceed  62.3 Pa
 0.25 inch  water gauge at  2.54 m/s  500 fpm  face velocity.

2.1.8.4   Filter Efficiency

A MERV of the combination that is not less than 15 when tested according 
to ASHRAE 52.2  at an average operating resistance of  125 Pa  0.50 inch  
water gauge.  Where the dry agglomerator electrostatic filter is indicated 
to be of the extended surface nonsupported pocket filter type, provide a 
storage section as specified for extended surface nonsupported pocket 
filters, with sectional holding frames or side access housings as 
indicated.

2.1.9   High-Efficiency Particulate Air (HEPA) Filters

**************************************************************************
NOTE:   Use hi gh- ef f i c i ency par t i cul at e ai r  f i l t er s 
i n CLEAN ROOMS ( Whi t e Rooms or  Dust  Cont r ol l ed 
Faci l i t i es) ,  c l ean wor k st at i ons,  and f or  cr i t i cal  
ar eas of  hospi t al s.   Show t he ef f i c i ency of  t he 
pr ef i l t er  on t he dr awi ngs.   Pr ovi de ef f i c i ency t hat  
i s suf f i c i ent  f or  t he ant i c i pat ed cont ami nat i on l oad 
and t he degr ee of  pr ef i l t r at i on r equi r ed.   Ref er ence 
ASME AG- 1 ei t her  al l  or  i n par t  when ext r eme 
t emper at ur e or  humi di t y r equi r ement s exi st .   Ensur e 
t hat  r equi r ement s added t o t ext  f r om ASME AG- 1 ar e 
essent i al  t o cust omer ' s needs t o pr event  unnecessar y 
expenses f r om bei ng added t o t he pr oj ect ,  as t hi s 
st andar d i s not  i nt ended f or  r out i ne commer ci al  
appl i cat i ons.   When used,  add ASME AG- 1 t o par agr aph 
REFERENCES.

**************************************************************************

Provide HEPA filters that meet the requirements of IEST RP-CC-001  and are 
individually tested and certified to have an efficiency of not less than[ 
95][ 99.97][ 99.99] percent, and an initial resistance at [_____]  m/s  fpm  
that does not exceed [_____]  Pa  inches  water gauge.  Provide filters that 
are constructed by pleating a continuous sheet of filter medium into 
closely spaced pleats separated by corrugated aluminum or mineral-fiber 
inserts, strips of filter medium, or by honeycomb construction of the 
pleated filter medium.  Provide interlocking, dovetailed, molded neoprene 
rubber gaskets of 5-10 durometer that are cemented to the perimeter of 
the[ upstream][ downstream] face of the filter cell sides.  Provide 
self-extinguishing rubber-base type adhesive or other materials conforming 
to fire hazard classification specified in Section 23 07 00  THERMAL 
INSULATION FOR MECHANICAL SYSTEMS.

Provide filter cell sides that are[  19 mm  3/4 inch  thick exterior grade 
fire-retardant plywood][ cadmium plated steel][ galvanized steel] 
assembled in a rigid manner.  Provide overall cell side dimensions that 
are correct to  2 mm  1/16 inch , and squareness that is maintained to within  
3.2 mm  1/8 inch .  Provide holding frames that use spring loaded fasteners 
or other devices to seal the filter tightly within it and that prevent any 
bypass leakage around the filter during its installed life.  Provide air 
capacity and the nominal depth of the filter as indicated.  Install each 
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filter in a factory preassembled side access housing or a factory-made 
sectional supporting frame as indicated.  Provide prefilters of the type, 
construction and efficiency indicated.

2.2   HOLDING FRAMES

Fabricate frames from not lighter than  1.6 mm  16 gauge  sheet steel with 
rust-inhibitor coating.  Equip each holding frame with suitable filter 
holding devices.  Provide gasketed holding frame seats.  Make all joints 
airtight.

2.3   FILTER GAUGES

Provide dial type filter gauges, diaphragm actuated draft for all filter 
stations, including those filters which are furnished as integral parts of 
factory fabricated air handling units.  Provide gauges that are at least  
98 mm 3-7/8 inches  in diameter, with white dials with black figures, and[ 
graduations][ graduated in  0.0025 kPa  0.01 inch of water ,] with a minimum 
range of  0.25 kPa  1-inch  of water beyond the specified final resistance 
for the filter bank on which each gauge is applied.  Provide each gauge 
with a screw operated zero adjustment and two static pressure tips with 
integral compression fittings, two molded plastic vent valves, two  1.5 m  
five foot  minimum lengths of  6.35 mm  1/4 inch  diameter[ aluminum][ vinyl] 
tubing, and all hardware and accessories for gauge mounting.

PART 3   EXECUTION

3.1   INSTALLATION

Coordinate filter supports and retention elements to provide a 
substantial, structurally sound, leakproof installation.

3.1.1   Holding Frame Installation

Provide installation drawings  in accordance with referenced standards in 
this section.

Install gasket [to holding frames on perimeter][caulked to each other][to 
supplementary steel][to closures with elastomeric compounds recommended by 
the filter manufacturer].  Prepare substrate in accordance with the 
elastomer manufacturer's instructions, including the priming of surfaces 
in areas where the elastomer is not confined.

3.2   FIELD QUALITY CONTROL

Submit test reports  in accordance with ASHRAE 52.2 .

        -- End of Section --
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