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SECTI ON 23 44 00.00 10

CHEM CAL, BI OLOG CAL, AND RADI OLOG CAL (CBR) AR FI LTRATI ON SYSTEM
02/16

NOTE: This gui de specification covers the
requi renments for chenical, biological, and
radi ol ogical air filtration systens.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

Renmove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR).
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PART 1 GENERAL

1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zati on, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard's Check Reference feature
to update the issue dates.
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Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

*% *% *% *% *% *% *% *% *% *% *% *%%

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 52. 2 (2012) Method of Testing Ceneral
Ventilation Air-C eaning Devices for
Removal Efficiency by Particle Size

ASHRAE 90.1 - Sl (2013) Energy Standard for Buil dings
Except Low Ri se Residential Buildings

ASME | NTERNATI ONAL ( ASME)

ASME AG 1 (2017) Code on Nuclear Air and Gas
Treatment
ASME BPVC SEC | X (2017; Errata 2018) BPVC Section

| X- Wl di ng, Brazing and Fusing
Qualifications

ASME N509 (2002; R 2008) Nucl ear Power Pl ant
Air-Cl eaning Units and Conponents

ASME NQA- 1 (2017) Quality Assurance Requirements for
Nucl ear Facility Applications

ASTM | NTERNATI ONAL ( ASTM

ASTM A240/ A240M (2017) Standard Specification for Chromum
and Chromium N ckel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessels and
for General Applications

ASTM D1056 (2014) Standard Specification for Flexible
Cellular Materials - Sponge or Expanded
Rubber

ASTM D2867 (2009; R 2014) Mbisture in Activated Carbon

ASTM E283 (2004; R 2012) Deternmining the Rate of Air

Leakage Through Exterior Wndows, Curtain
Wal | s, and Doors Under Specified Pressure
Di fferences Across the Specinen
| NSTI TUTE OF ENVI RONMENTAL SClI ENCES AND TECHNOLOGY (| EST)
| EST RP-CC- 001 (2016; Rev 6) HEPA and ULPA Filters

| EST RP- CC-008 (2007; Rev 2) (Gas-Phase Adsorber Cells
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NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 701 (2015) Standard Met hods of Fire Tests for
FIl ane Propagation of Textiles and Filns

U. S. DEPARTMENT OF DEFENSE ( DOD)

MIL-DTL-32101 (2017; Rev B - Controlled Distribution
Docunent) Carbon, Activated, |npregnated,
Copper-Silver-Zinc-Molybdenum-Triethylenediamine
(ASZM-TEDA)

MIL-PRF-32016 (2002; Rev A) Cell, Gas Phase, Adsorber

MIL-STD-282 (2015; Rev B) Filter Units, Protective
d ot hi ng, Gas-Mask Conponents and Rel at ed
Products: Perfornmance- Test Methods

U. S. DEPARTMENT OF ENERGY ( DOE)
DCE HDBK- 1169 (2003) Nuclear Air deaning Handbook
UNDERWRI TERS LABORATORI ES (UL)

UL 586 (2009; Reprint Dec 2017) UL Standard for
Safety High-Efficiency Particulate, Air
Filter Units

UL 723 (2018) UL Standard for Safety Test for
Sur face Burning Characteristics of
Bui I ding Materials

UL 900 (2015) Standard for Air Filter Units

1.2 SUBMITTALS
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NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project.

The @uide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" Generally, other submittal itens can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the submttal
is sufficiently inmportant or conplex in context of

t he project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submttal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenent System (RMS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

SECTI ON 23 44 00.00 10 Page 5



(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO for

Resident Ofice;

and "PO' for Project Ofice. Codes

following the "G' typically are not used for Navy,
Air Force, and NASA projects.

The "S" following a submttal itemindicates that

the submttal

is required for the Sustainability

eNot ebook to fulfill federally mandated sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG. Locate the "S" submittal
under the SD nunber that best describes the

submttal item

Choose the first

bracketed item for Navy, Air Force

and NASA projects, or choose the second bracketed

itemfor Arnmy projects.

*% *% *% *% *%

*% *% *% *%%

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation following the "G
designation identifies the office that will review the submittal for the
Governnment.] Submittals with an "S" are for inclusion in the

Sust ai nabil ity eNot ebook,

in conformance to Section 01 33 29 SUSTAI NABI LI TY

REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

CBR Air Filtration System ¢, [ 1]

Installation and Erection; ¢, [___ 11

SD- 03 Product Data

St andard Products

Welding

Accept ance Tests

Factory Tests

Field Training
SD-06 Test Reports

Accept ance Tests

SD-07 Certificates

Fi el d Acceptance Test

Prot ective Shipping

Car bon Adsor ber

SD-10 Operation and Mai ntenance Data
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Filtration Unit Manuals; C[, [____ ]]
Operating and Mai ntenance Instructions; C[, [____ ]]

1.3 QUALI TY ASSURANCE
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NOTE: Revi ew ASVE NQA-1 and include or exclude
requi renments as necessary. ASME NQA-1 is used for
safety class filtration systens that performa
fail-safe function, typically for contai nnent of
highly toxic naterials.
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1.3.1 General

Manuf acture the filtration units and stand-al one isol ati on danpers under a
qual ity assurance programthat neets the requirenents stated in ASVE NQA-1.

1.3.2 Welding

Qualify wel ding procedures, welders, and wel ding operators in accordance
with  ASME BPVC SEC | X. Subnit a copy of qualified welding procedures, and
a list of names and identification synbols of qualified welders and wel di ng
operators, at least 2 weeks prior to the start of welding operations.
Performall welding in accordance with the requirenments specified in

ASME BPVC SEC | X and as required by ASME N509. Pressure retaining weld
joints nmust conply with the requirenents of ASME BPVC SEC | X.

1.4 DELI VERY, STCORAGE, AND HANDLI NG

Mount the filtration systemwi th protective shipping skids, crated or
covered, blocked, braced, and cushioned as necessary to prevent physica
damage during shipping. Submt certification of conpliance, including a
certified list of materials. Protect equi pnent delivered and placed in
storage fromthe weather, humdity and tenperature variations, dirt and
dust, or other contaninants.

PART 2 PRODUCTS
2.1 SYSTEM REQUI REMENTS
2.1.1 General

a. Provide ductwork, fittings, and accessories as required to provide a
conplete installation and to elimnate interference with other
construction. The CBR Air Filtration System nmust include
ASTM A240/ A240N Type 304 stainless steel bag-in/bag-out housing,

i sol ati on danpers | ocated where indicated, roughing filter, pre-filter
HEPA filters, carbon adsorbers, [post-filter], in-place test sections,
and a [ bl owthrough] [drawthrough] fan unit nounted on a structura
steel equiprment skid as indicated. Provide the filtration systemwith
filtration el enent renoval trays, renovable access doors, [filtration
el ement banding kits,] pressure ports, pressure gauges, duct
transitions, flexible connections, test blanks, and other appurtenances
required for the specified operation

b. The filtration system physical dinensions nust be suitable to fit the
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2.

space allotted. Join together sections of the filtration systemin
series to make a systemthat neets the required capacity. Mechanically
test the filtration systemfor |eaks while in the factory.

c. The filtration system nust be suitable for continuous operation with an
air streamtenperature of up to 57.2 degrees C 135 degrees F and
suitabl e for radioactive and chem cal warfare service. The system nust
al so nmeet the applicable requirements of ASME AG 1, ASME N509, and
UL 586. Systens located in tenperature controlled areas that filter
conditioned air or low tenperature anbient air nust be [externally or
internally insulated as indicated] [of double walled construction with
thermal insulation in the interstitial space].

d. The filtration system nust neet the requirenents of ASHRAE 90.1 - SI
ASHRAE 90.1 - I P.

1.2 Structural Design

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Seismic protection is required for filtration
systenms that performa safety function during and
after a seismic event. Manufacturer's standard

equi pnment is normally considered qualified for the
requi renents specified below Review ASME AG 1,
Section AA-4000, and provide specific additiona
requi renents for the design application

Coordi nate seisnic protection requirenments with UFC
3-310-04.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Structurally design and test the filtration system conponents, and
accessories and subnmt appropriate docunentation and certification as
required by ASME AG 1 Section AA. The service condition of the filtration
system nust neet level [A] [B] [C] [D] service limts with the design | oads
indicated. Verify the structural design of the filtration system
conponents, and accessories by analysis, testing, or a conbination of

anal ysis and testing. The filtration system nust be subjected to [5]
_____ ] operating based earthquakes (OBE) and one safe shutdown earthquake
(SSE) as indicated by the required response spectrum Each OBE and SSE
must have a mninmumtest duration of [30] [__ ] seconds. Ensure the
seisnmic protection requirenents of the filtration system conponents, and
accessories conply with Section 13 48 00 [ SEI SM C] BRACI NG FOR

M SCELLANEQUS EQUI PIVENT.

.2 STANDARD PRODUCTS

Provi de conponents and equi pnent which are standard products of a

manuf acturer regularly engaged in the manufacturing of products that are of
a sinmlar material, design, and workmanshi p and have been in satisfactory
comrercial or industrial use for 5 years before bid opening. Subnmit a
statenment denonstrating successful conpletion of sinilar services on at

| east five projects of simlar size and scope, at |least 2 weeks prior to
submittal of other itens required by this section. |Include manufacturer's
catalog data for the specified itens. Highlight the data to show nodel,
size, options, etc., that are intended for consideration

a. Include the 5-year experience applications of conmponents and equi prent
under simlar circunstances and of simlar size. The 5 years nust be

SECTI ON 23 44 00.00 10 Page 8



2.

2.

satisfactorily conpleted by a product which has been sold or is offered
for sale on the comercial narket through advertisenents,

manuf acturer's catal ogs, or brochures. Products having |l ess than a
5-year field service record will be acceptable if a certified record of
satisfactory field operation, for not |ess than 15,000 hours excl usive
of the manufacturer's factory tests, can be shown. Submit proposed
schedul e for factory tests, at |least 2 weeks prior to the start of
related tests

b. The equi pnent itenms nust be supported by a service organi zation
Asbest os and asbestos-containi ng products are not acceptabl e.

c. Denonstrate conpliance with contract requirenents for the foll ow ng
(1) Filtration System

(2) Filtration Elenents including Roughing Filter, Pre-filter, HEPA
Filter, Carbon Adsorber,[ Post-Filter], Gasket Seal, Fluid Sea
and Bag-1n/Bag-Qut Assenbly and Banding Kits

(3) Isolation Danpers and Danper Operators
(4) Fan Units
(5) Flexible Connection
(6) Pressure Gauge
(7) Manufacturer's Quality Assurance Program
(8) Testing Agency Qualifications

3 NAMEPLATES

Provi de equi pnent with a nanmeplate that identifies the nanufacturer's nane,
address, type or style, nodel or serial nunber, and catal og nunber.
Provide each filtration el enment access door with a netal naneplate of the
same material as the filter housing, fastened to the exterior which states
the critical replacenment conponents and part nunbers for the equi pnent
contained inside. Include filtration elenment nodel nunber, filtration

el ement efficiency, and size on the naneplate. Provide each filtration

el ement housing with an external netal pocket, for holding the operation
and nmai ntenance instruction manual, which nust be provided with the
housing. |If housing is exposed to the weather, provide netal pocket that
is weat her resistant and equi pped with weep holes. Provide instructions
whi ch are conplete and detailed for the actual filtration system provided

4 FI LTRATI ON SYSTEM HOUSI NG

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: A bag-in/bag-out housing is primarily used
for filtration systens that continuously filter
contam nants. For filtration systens in standby
node or that will not likely filter contam nants, a
bag-i n/ bag-out housing is not required. A

bl ow-through filtration systemw |l be used when

| ocated in a contani nated environnent and a
drawthrough filtration system arrangenent will be
used when located in a clean environnent.

SECTI ON 23 44 00.00 10 Page 9



Provi de housings of [single] [50 mm 2 inch double] [100 mm 4 inch doubl €]
wal | construction, fabricated of a minimum2 and 3 mm 12 and 14 gauge
ASTM A240/ A240N Type 304 stainless steel, with all pressure boundary
joints, seans, and penetrations welded airtight. The housing nust conform
to ASME N509. Provide housings of a [single] [dual] side servicing bank
type arrangenment. Equip a housing two or nore filtration elenments w de
with a filtration elenent renoval rod. Design and construct the housing
for a pressure of 5,000 Pa 20 inches wyg and with an integral structura
steel frane. Provide lifting lugs with a mninumof 50 nm 2 inch dianeter
eyehol es, nmade of the sane material as the housing, on the top of each
filtration unit. Al portions of the filtration system housing nust be
free of sharp edges and burrs.

.4.1 Filtration El ement Access Door

Provide each filtration element |ocation with an access door to renpve the
filtration element and replace it with another. Provide [single-wall]
[doubl e-wal | insul ated] type access doors, fully gasketed to the filtration
system housing. Provide each rigid access door with at l[east four tie-down
| atches [with | ocking hasps] [with tanper-proof fasteners]. Design the
access door such that, when renoved, no sharp projections remain [and
access to the bag-out port is not inpeded]. [Wen the access door is
closed, it nust not press against the bag-out port or the PVC bag.]

.4.2 Filtration El enment Sealing Mechani sm

[Filtration elenents provided with gasket seals nust have a sealing
mechanismthat is a replaceable unit, constructed of series 300 stainless
steel, providing a total clanping force of 6200 N 1400 | bs per filtration
el ement in accordance with DOE HDBK-1169.] [Filtration el ements provided
with fluid seals nust have a series 300 stainless steel replaceable sealing
mechani smt hat engages and di sengages the el ement on the housi ng nmounting
frame's knife edge. ]

. 4.3 Casings and Insul ation

Field insulate casings as specified in Section 23 00 00 Al R SUPPLY,

DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEMS, paragraph: Casings. Place
all of the required insulation for double wall type casing sections inside
the cavity area

.4. 4 Housi ng Man-Entry Doors

Provide [single wall] [50 mm 2 inch] [100 mm 4 inch thick double wall type
access doors injected with a mni mum of 0.028 kg/cubic neter 2.2

pounds/ cubi ¢ foot of polyurethane foani. Finish each door with the sane
material as the housing front and back. [Bond interior and exterior panels
to create a seanless rigid panel with a mininuminsulating value of] [R-13]
[ ]. Door panels nust [use a high density pol yurethane thernal break
and] incorporate an extruded gasket and be inpervious to virtually al
chemicals and be highly flexible in extreme heat or cold. Provide heavy
duty stainless steel hinges and a m ni rum 200 by 200 nm 8 by 8 inch
[single] [double] pane safety glass view windows with integral wire nmesh
reinforcing. Using test nethod ASTM E283 confirm zero total CFM air

| eakage at 1250 Pa 5.0 inches wg static pressure for a 600 by 1500 nm 24 by
60 inch [out] [in] swing door with two hinges and two | atch points operable
frominside and outside the housing.
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2.4.5 Housi ng Leak and Pressure Test
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NOTE: Use housing | eakage rate of 0.20 percent of
housi ng volunme for all-welded man-entry stee

housi ngs and 0. 05 percent for snall single-filter
housings.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

Factory leak test the filtration systemhousing in accordance with ASME AG 1,
Section 6, using the pressure decay nethod. The nmaxi nmum housi ng | eakage
rate acceptance criteria is in accordance with DCE HDBK-1169 table 4.5,

which is [0.05] [0.20] percent of housing volune at 2480 Pa 10 inches wg
pressure differential. Test the housing both positively and negatively to
the design pressure of [5,000] [__ ] Pa[20] [___ ] inches wg before
perform ng the DOE HDBK-1169 housing | eak acceptance criteria test.

2.5 FI LTRATI ON ELEMENTS

Provide air filtration elenments listed in accordance with UL 900.
H gh-efficiency particulate air filters and carbon adsorbers nust neet the
requi renents indicat ed.

2.5.1 Roughing Filter

Provide [50] [100] mm [2] [4] inch deep UL 586 Class Il roughing filter
rigid pleat panel filter, consisting of cotton and synthetic nmedia, heavy
gauge expanded netal support grid, and rigid board encl osing frane.

Provide roughing filter having a particle size renoval efficiency (PSE) of
25 to 30 percent based on ASHRAE 52.2. Initial resistance at |
feet/second nmust not exceed [__ ] Pa inches wg.

2.5.2 Pre-filter and Post-filter

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Post filters are required by ASME N 509, are
| ocat ed downstream of adsorbers for carbon fines
col l ection, and used for non-nilitary applications.

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

Provi de extended, dry nedia type [pre-filter] [pre-filter and post-filter],
[100] [150] [300] mm[4] [6] [12] inch deep, with a particle size renoval
efficiency (PSE) of 95 percent based on ASHRAE 52.2. Initial resistance at
[ ] ms feet/second nust not exceed [__ ] Pa inches wg.

2.5.3 H gh-Efficiency Particulate Air (HEPA) Filter

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Frames constructed of plywood are usually
used in applications where disposal of filters is by
incineration.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provide HEPA filters and franmes neeting the materials, design, inspection,
fabrication, quality assurance, and namepl ate marked as specified in

ASME AG 1, Section FC, and having a 99.97 percent efficiency with a 0.3 um
m cron di aneter particle size as determ ned by the dioctyl phthalate (DOP)
test nmethod in accordance with | EST RP-CC-001. Qualify and | abel HEPA
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2.

filters in accordance with UL 586
capacity and pressure drop for clean filters.
steel sheet, Type 304]
defined in ASME AG 1, Section FC
accordance with ASVME AG 1, Section FC

with an integral perineter gasket seal. Initial

HEPA filters must have the indicated
Provide [Type II -
[ Type IV plywood] construction filter frames as
Manuf acture the HEPA filter
Provide filtration nedia franes
resi stance at |

stainl ess
media in

] ms

feet/second of filter face area nust not exceed [ Pa i nch wg.
5.4 Car bon Adsor ber

NOTE: To renove all chenical warfare agents

(included in FM 3-9) froman air stream use

i mpregnat ed ASZM TEDA car bon nmedia. To renove

chenmical agents that only have low volatility (vapor
pressure less than 1,000 Pa 4 inches wg) use
activated carbon confornmng to ASVE AG 1. Many
toxic industrial chemcal vapors are not effectively
renoved by ASZM TEDA car bon

Conmrer ci al carbon adsorbers are typically designed
for 235 sL/s 500 scfm when configured as a single
stage system however, designs for various air flow
capacities 165 to 354 sL/s 350 to 750 scfmare
avai l abl e as indicated in the table bel ow

Adsorber Air Flow Rate
Nom nal Adsor ber Single Stage, L/s |Dual Stage, L/s cfm
Depth, mm i nches cfm
35514 177375 354750
40516 236500 4721000
45518 295625 5901250
51024 354750 7081500
The air flowrates |isted above are at 0.25 seconds

resi dence tine.

Care should be taken to maintain residence tine of

air
exanpl e,

passi ng through the carbon adsor ber
pl acing two adsorbers in series nmintains

For

the residence tine while doubling the airfl ow

capacity

At 472 sL/s 1000 scfmthe ASZM TEDA adsor ber

12 x 30 nesh of carbon nedia that
drop of approxinmately 1,500 Pa 6 inches wg per

car bon adsor ber

st age.

uses a

has a pressure

Acti vated car bon adsorbers,

conforming to ASME AG 1 and using 8 x 16 nesh

car bon,

at 472 sL/s 2.75 inches wg at

adsor ber stage.

have a pressure drop of approxi nately 682 Pa

1000 scfm per carbon
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Provi de carbon adsorbers consisting of six 50 mm 2 inch thick panels
configured as a V-bed simlar to the shape of a Type | cell in accordance
with | EST RP-CC-008. The adsorber consists of [ASZM TEDA carbon conform ng
to MIL-DTL-32101 ] [non-inpregnated highly activated carbon conformng to
ASME AG 1, Section FF]. Provide carbon adsorber neeting the requirenents
for airflow resistance, refrigerant |eak test, dinmethylnethyl phosphonate
(DVMVWP) breakthrough life test, noisture content, cyanogen chloride (CK) gas
life, and gas life capacity testing. Provide carbon adsorber having an
airflow rate capacity as indicated and designed to adsorb chem cal vapor
with an overall system m ninnumresidence tinme of [0.25] [ ] seconds
Use ASTM A240/ A240N Type 304 stainless steel for all inner and outer case
materials.[ Design the adsorber to include a neans to obtain sanpl es of
the adsorbent. The preferred method incorporates a set of sanple
canisters. Oher nmethods or designs are acceptable if it can be shown that
a representative sanple of the total bed thickness is produced without
voids or that result in a bypass condition.] Provide carbon adsorber
franmes with an integral perineter [gasket seal] [fluid seal]. Submt
docunent ation, including table and/or schematic, identifying outline or
significant interface dinensions, certified list of materials, adsorbent
type and its certified test reports, welder qualifications, certified test
reports for all performance requirenents specified, certification of
conpliance with specified packagi ng and shi pping requirenents.

.5.4.1 Al rfl ow Resi stance

The airflow resi stance nmust be [750 Pa 3.0 IWG +/- 10 percent] [1,500 Pasca
6.0 I \Wg [[___ ] Pascal IWG +/- 10 percent] at the rated air flow with an
air streamtenperature of 21 degrees C 70 degrees F and a baronetric
pressure of 760 mm 29.92 inches Hg. Test each cell to be delivered to the
Purchaser at the manufacturer's location prior to packaging. Mrk airflow
resistance and certification on each cell. Reject any cell not meeting the
airflow resistance requirenent. Install the cell in the test tunnel inits
service orientation and the airflow through the cell adjusted to [236 L/s
500 SCFM +/- 5 percent] [472 L/s 1,000 SCFM +/- 5 percent] [[___ ] L/'s SCFM
+/- 5 percent]. Performthe following: 1) Record the baronetric
pressure. 2) Measure and record the air streamtenperature. 3) Determ ne
and record the difference in the static pressure head upstream of the cel
to that downstream of the cell. Subtract the test fixture resistance so
that the recorded resistance is that of the cell. |If testing occurs at
nonst andard conditions, calculate and record the airfl ow resistance, and
correct the test neasurenents to standard conditions.

.5.4.2 Refrigerant Leak Test

Each cell to be delivered to the Purchaser nust have been tested by the
manuf acturer prior to packaging. During the test, the downstream
concentration of the refrigerant gas cannot exceed 0.0005 tines the
upstream concentration. Reject cells that do not neet this requirenent.
Install the cell in the test tunnel in its service orientation and the
airflowto [236 L/s +/- 12 L/s 500 SCFM +/- 25 SCFM [472 L/s +/- 24 L/s
1,000 SCFM +/- 50 SCFM . Challenge the cell with a refrigerant vapor
(R-134a or equivalent) at a concentration equivalent to at |east 20,000
times the mninmumsensitivity of the nonitor used to neasure filter

| eakage. Locate the chall enge-gas injection port in such a manner to
ensure uniformm xing of the tracer gas. Locate the downstreamtest port
to ensure a representative sanple. Qualification data to verify test port
sel ection nust be on file for inspection upon request. Inject the |eak
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tracer chemcal (refrigerant) continuously into the filter influent over an
interval sufficient to ensure the effluent nonitor is capable of accurately
measuring the required | eakage | evel

.5.4.3 Di et hyl net hyl phosphonat e (DMVWP) Breakt hrough Life Test

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For production |lots consisting of a |large
nunber of filters, less than 10 percent of the
filters can be tested to obtain a high Ievel of
confidence of acceptabl e perfornmance.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

The adsorber cell being destructively tested for DMW gas life value as
specified for a mininumof [50] [__ ] mnutes when subjected to the rated
air flow at 52 degrees C 125 degrees F, at less than 40 percent relative
hum dity and having an inlet concentration indicated. Test cells which are
filled with an adsorbent neeting the specified requirenents will be
random y selected by the Contracting Oficer fromthe lot. The nunber of
cells required for DMWP testing is 10 percent, rounded down for the total
nunber of adsorbers in the lot, but not |less than one. Therefore, the
requi red nunber of deliverables is equal to the nunmber required for the
system plus the nunber of cells to undergo this destructive testing.
Har d- nount each test cell to a rough handling machine in its service
orientation and vibrate for 10 minutes at a frequency of 200 cycles per

m nute at an anplitude of 19.1 mm+/- 0.32 mMm 3/4 inch +/- 1/8 inch in
accordance with MIL-STD-282 , Test Method 105.11. |Immediately follow ng the
rough handling, DMVP breakthrough life test the cells at the same test
facility the cells were rough handled in order to mnimze carbon
redistribution. |If at least one cell fails to neet the criteria, reject
the lot. Adjust the filling procedure and subnit another ot for DMWP
breakt hrough life test. Just prior to running the DMWP test, neasure and
record airflow resistance data for the sanple cell and the airfl ow

resi stance cal culated at standard conditions as indicated. Install cel
inthe test tunnel inits service orientation. Adjust airflowto [236 L/s
500 SCFM +/- 5 percent] [472 L/s 1,000 SCFM +/- 5 percent]. Run the test
tocell life. Test the cell for DMV breakthrough life at the follow ng
test paraneters

Chal | enge Concentration 5,000 (400 ng/ B8 1050 ppm +/- 80 ppm

Br eakt hr ough Concentrati on 0.02 ng/nB 0.004 ppm

Rel ative Hum dity | ess than 40 percent

Temperature 45 degrees C +/- 5 degrees C 113 degrees F +/- 9
degrees F

a. For the adsorber cell to be acceptable, the breakthrough tine for the
DMVP concentration of the filter effluent to increase to 0.02 ng/n8
0.004 ppm nust be as indicated. Wile the challenge concentration is
permtted to vary within the stated range during the course of the
test, nornalize the breakthrough tine neasured to the 5000 ng/n3 1050
ppm concentration by the follow ng cal cul ati on

b. Corrected breakthrough time = Measured breakthrough tinme x Average
concentration during test x 5000 ng/n8 1050 ppm
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c. The DMWP vapor in air challenge concentration nmust be created to ensure
uni form mi xi ng of the DMV vapor with the air once it reaches the test
cell. Have qualification testing to verify the DMV vapor
concentration is uniformacross the cell face on file and avail able for
i nspection. Operate the test tunnel at the rated flow. Challenge the
inlet face of the cell as specified above. Record the total tinme from
the start of the cell challenge until the breakthrough concentration is
reached (i.e. the Iife of the cell) as the breakthrough time. This
testing will be perforned by the Government at the follow ng | ocation

Qual ity Eval uation Laboratory, Engi neering Directorate,

U S. Arny Edgewood Research, Devel opnent and Engi neeri ng Center
Aber deen Proving G ound, MD 21010-5423

(410) 436-2284

(410) 436-4804 (FAX)

2.5.4.4 Mbi sture Content/ Cyanogen Chloride (CK) Gas Life Sanpling

Qotain a mnimum 0.45 kg one pound speci nmen of carbon during filling of the
first cell, the middle cell, and the last cell of the day. Place each
carbon specinen in an open container or in a cloth bag and acconpany its
cell through the assenbly line. Do not expose the specinen to

refrigerant. Label the carbon specinen to match it to its adsorber cell.
Upon conpletion of the lot, choose a sanple fromthe speci nens in each
quarter of the lot. Ship these 4 sanples for testing by the Governnment at
the |l ocation indicated above.

2.5.4.5 Moi st ure Cont ent

Sanpl e carbon as indicated and noisture content of each carbon adsorbing
cell cannot exceed 3 percent by weight when tested. Determine the noisture
content of the carbon sanples in accordance with ASTM D2867, except the
oven tenperature is 103 to 107 degrees C 217 to 225 degrees F and the
drying tine is 3 hours. Should any sanple fail to neet the noisture
requirenents, renove all cells fabricated followi ng the |ast cel
represented by a sanpl e carbon which did neet the requirenent and before
the carbon represented by the next carbon sanpl e which does neet the
requirenent fromthe production lot. These cells nmay be dried at a
tenperature not to exceed 66 degrees C 150 degrees F by blowing air |ess
than 10 percent relative hunidity at rated flow for 3 hours, imediately
bef ore packagi ng.

2.5.4.6 CK Gas Life Test

After conpletion of all manufactures steps, the adsorber cell's carbon nust
comply with the CK gas sorption requirenment of MIL-DTL-32101 for unaged
carbon. Determine the CK Gas Life of the carbon sanples in accordance with
MIL-DTL-32101 . Reject the production lot of cells if any sanple fails to
meet the CK gas life requirenents as indicated

2.5.5 Gasket Seal

Mount and seal an interlocking dovetailed gasket to the perineter of the
upstream face of the filtration elenent frane in accordance with ASME AG 1,
Section FC. Provide oil resistant expanded cellul ar el astoner gasket
conform ng to ASTM D1056 Grade 2C2, and able to withstand the specified
applied clanping force without |Ioss of seal resilient menory.
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2.

5.6 Fl uid Sea
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NOTE: Fluid seals are linmted to | owtenperature
filtration applications.

*% *% *% *% *% *% *% *% *% *% *% *%%

Provide filtration elenment frames having an integral channel filled with a
fluid seal. The fluid seal nust engage a continuous knife-edge on the
housi ng nounting frane. The fluid seal nust be highly viscous, odorless,

bi ostatic, self-healing, non-evaporating, non-New onian, radiation and
chemical resistant, insoluble in water, silicone conpound, and suitable for
a tenperature range of -50 to 202 degrees C -58 to 396 degrees F. Seal the
channel before the fluid seal is placed into the channel. The fluid sea
cannot pull out of the groove or |eave a residue on the housing nounting
frame knife-edge.

.6 BAG | N BAG OUT ASSEMBLY AND BANDI NG KI TS

Provide each filtration el ement access |ocation with a bag-in/bag-out
assenbly and 0.20 mm 8 mi | transparent PVC bag sized to conpletely encl ose
the elenment and suitable for 57.2 degrees C 135 degrees F anbient
environment. Locate the assenbly inside the access door. Provide the bag
with an el astic shock cord hemmed into its nouth and secured by a strap to
the assenbly to prevent bag slippage during the filtration el enent baggi ng
procedure. Test the bag at the factory to ensure it has no | eaks. Provide
an additional quantity of [one conplete set of] [__ ] spare bags to the
Contracting Officer. Provide one conplete banding kit with each filtration
unit equi pped with a bag-in/bag-out assenbly. The banding kit nust provide
a secure clanping off of the bag between the housing and the spent
filtration element. Provide with each kit a banding tool, a bag-cutting
tool, and two sets of plastic ties, stainless steel bands, and repl acenent
bags. Also provide additional tools required to conplete the
bag-i n/ bag- out procedure.

LT | N- PLACE DOP/ GAS AERCSOL TEST SECTI ON

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Test sections are necessary to perform

| eakage tests and to locate leaks in multiple filter
arrays. Filters or adsorbers placed in series wll
require a test and sanpl e conbi nation section

bet ween st ages.

A swi ng-away nixing device is only used in | eakage
testing. The device swi ngs out of the way in normnal
filtration operation.

Upstreaminjection and downstream sanpling sections
are required if particulate is to be filtered from
the air stream

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

Provide the test sections as an injection, sanpling, and/or injection and
sanpl i ng conbination as indicated, constructed in a manner identical to the
remai nder of the filtration system housing and neeting the applicable

desi gn parameters of ASME N509. Where a second stage of [HEPA filters]

[or] [carbon adsorbers] is required, use an injection and sanpling

conbi nation test section between the first and second stages. Construct
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the test sections such that adjoining parallel test sections are isolated
fromeach other. This will pernit [individual efficiency and mechanica
seal test of each HEPA filter] [and] [nechanical seal tests of the carbon
adsorber] and supporting framework in accordance with ASME AG 1. The
pressure drop across each test section nmust be no greater than 62 Pa at 472
L/s 0.25 inches wg at 1000 cfmduring the test. Stationary baffle type
test sections are not acceptable. Furnish the test section with sw ng-away
m xi ng devices. Provide injection and sanple ports and apparatus to form
an integral part of the test section.

. 8 I N- PLACE TEST PORTS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: |If only gas adsorption is to be perfornmed by
the filtration systemin |lieu of upstream and
downstream sanpl i ng sections, aerosol injection and
sanpl e ports may be used.

*% *% *% *% *% *% *% *% *% *% *% *%%

[ Provi de upstream chal | enge aerosol inlet and sanple ports for each [ HEPA
filter] [or] [carbon adsorber] section. Provide a 13 mm 1/2 inch NPT Type
304 stainless steel coupling with plug test port, used for upstream
sanpling, |ocated upstreamof the HEPA filter and welded to the top side of
the filtration systemhousing.] [Provide three additional test ports

shi pped | oose for field installation into the ductwork; one used for

i njection upstream one used for sanpling before the filter housing, and
one used for downstream sanpling of the filtration system housing. Locate
upstreaminlet and sanple port and downstream sanple port to provide
uniformmxing during field-testing as required by ASME N509 and ASME AG 1]

.9 WEATHER COVER

Protect filtration systens |ocated in unsheltered areas by using an

i ntegral weather cover. Construct the weather cover of the same material
as the filter housing and nechanically fasten,including gasket, to the
filter housing.

.10 | SOLATI ON DAMPERS

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Dependi ng on system desi gn requirenents,

i sol ati on danpers nay or may not be part of the
filtration systemdesign. The gasket material shal
be butyl rubber for Class 0, zero | eakage danpers,
and EPDM for Class 1 | ow | eakage danpers.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

Provi de isol ati on danpers as an integral part of the filtration system

[ Provide an individual danper to isolate the filtration system] [Provide
mul ti ple danpers to isolate individual sections of the filtration system]
Classify, construct, inspect, and test danpers in accordance with ASME N509
construction Cass B as a single blade danper or a conbination of single

bl ade danpers. The | eakage of the isolation danpers nust conformto

ASME AG 1, Section DA, Cass [0, zero |leakage] [1l, |ow | eakage]. Construct
the bl ade/ di sk, frane, shafts, and |inkages of Type 304 stainless steel
Provi de the danmpers with Type 304 stainless steel disk with a [butyl
rubber] [EPDM gasket. The isolation danper disk gasket (seal) and shaft
seal must be replaceable. Operate each isolation danper by an i ndependent
electrically-actuated drive nmechanism|[w th manual backup]. Provide
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i sol ation danpers of all welded design. [Factory drill in isolation danper
flanges 11 mm 7/16 inch holes, located on the filtration unit [as

i ndi cated] and no nore than 100 mm 4 inches apart as described in

DOE HDBK-1169]. Reinforce the flanges with flat stock of the sane nateria
to provide a conbined m ninumthickness of 6 nm1/4 inch

.10.1 El ectrically and Manual |y Actuated |sol ati on Danper Operators

QOper at e danper operators in an automatic node [w th manual backup].

Provi de an el ectric/manual operator of sufficient capacity to operate the
danper under all conditions, and to guarantee tight close-off of the danper
agai nst all system pressures encountered. The nmaxinumforce required to
manual |y actuate the danper is 11.3 kg 25 pounds. Provide controls as
specified in [Section 23 09 23.01 LONWORKS DI RECT

DI G TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS] [ Section 23 09
23.02 BACNET DI RECT DI G TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL
SYSTEMS].

.10.2 Fan Unit

Provide fans, airflow control danpers, and actuators as specified in
Section 23 00 00 AIR SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST
SYSTEM Provide single-inlet, centrifugal type fans, with the fan [inlet]
[outlet] connected to the filtration unit with a flexible duct connector
and duct transition to the filtration unit housing. Control the fan by [a
manual ly] [an automatic electrically] actuated, [inlet vortex] [outlet
opposed bl ade] danper suitable for the specified static pressure.

.10.3 Fl exi bl e Duct Connectors

Provide a flexible duct connector approximately 152 nm 6 inches in width
where sheet nmetal connections are nade to the fan unit. Lock the flexible
material, chemcally resistant butyl rubber, to nmetal collars and instal
usi ng normal duct construction nethods. The flexible material nust

wi thstand the indicated system pressures. Provide conposite connector
systemin conpliance with NFPA 701 and classified as flane-retarded fabrics
in UL 723.

11 DUCTWORK AND DUCT TRANSI TI ONS

Provi de ductwork and duct transitions of stainless steel, and as specified
in Section 23 00 00 Al R SUPPLY, DI STRI BUTI ON, VENTILATI ON, AND EXHAUST
SYSTEMS.

.12 THERMVAL | NSULATI ON

Provide thermal insulation for ductwork and equi pnment as specified in
Section 23 07 00 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

.13 PRESSURE GAUGE

Provide dial type pressure gauges, di aphragm operated, with two pressure
relay switches for lowand high limt relay control. |Incorporate

adj ustable switch point indicators for continuous indication of switch
settings into the gauges. Provide gauges for roughing filter, pre-filter
HEPA filter banks, post filter, and total filter system pressure drop
Provi de gauges that are at least 98 nm 3-7/8 inches in dianmeter, have white
dials with black figures with graduations, and a mni numrange of 250 Pa 1
inch wg beyond the specified final resistance for the individual filter
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served. Incorporate a screw operated zero adjustnent into each gauge and
furnish conplete with stainless steel conpression fittings and tubing.
Mount all hardware in one location and test at the factory. All gauges
must have a dual dial scale readout in units of pascals and inches water
gauge.

.14 PRESSURE PORTS
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NOTE: Pressure ports are not needed for carbon
adsor ber el ements.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Locate static pressure ports on the filtration unit upstream and downstream
of each roughing filter, pre-filter, HEPA filter bank, and post filter
Use 6 mMm 1/4 inch 300 series stainless steel pipe nipples and caps for port
connections.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON AND ERECTI ON

Install and erect CBR Air filtration systens in accordance with ASME N509,
as indicated on the drawings, and in accordance with the manufacturer's
di agrans and reconmendati ons.

Submit drawi ngs consisting of equiprment |ayout including assenbly and
installation details and el ectrical connection diagrams; ductwork |ayout
showi ng the location of all supports, typical support details, gauge

rei nforcenent, reinforcenent spacing rigidity classification, and static
pressure and seal classifications; and pressure gage tubing | ayout show ng
the location of all gages. |Include in the drawings a table and/or
schematic identifying outline or significant interface dinmensions and any
information required to denonstrate that the system has been coordi nat ed
and properly functions as a unit, and shows equi pnent rel ationship to other
parts of the work, including clearances required for operation and
maintenance.

.2  ACCEPTANCE TESTS

Conduct all acceptance tests in accordance with the procedures in ASME AG 1
and as required by MIL-PRF-32016 .

a. Subnit proposed test schedul es for adjusting and bal anci ng, housing
| eak and pressure, air-aerosol mxing uniformty, danper operation and
| eakage, system bypass, performance tests of systenms and test
procedures, at |east 2 weeks prior to the start of related testing.

b. Subnmit certified test report for adsorbent filtration type, for
filtration unit factory acceptance test, filtration unit field test,
i sol ati on danper acceptance test, air-aerosol mxing uniformty test,
danper operation and | eakage test, housing | eak and pressure test,
system bypass test, and perfornmance tests in booklet form upon
conpletion of testing. Docunent, in the report, phases of tests
perfornmed including initial test summary, repairs/adjustnments made, and
final test results.
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3.2.1 Vi sual | nspection
Perform vi sual inspection in accordance with ASVE AG 1.
3.2.2 Airflow Capacity and Distribution Test

Measure the airflow across each filtration elenment bank to verify that it
meets the designed flow rate under actual field conditions. Al so verify
that the airflowis distributed evenly across each filtration el ement bank
as required by ASME AG 1 which is +/- 20 percent of the average airflow
through each filter bank. Performall tests in accordance with ASMVE AG 1.

3.2.3 Air-Aerosol Mxing Uniformty Test

Introduce a challenge gas into the air systemto verify that it has
uni formy mxed before entering the filtration el enent bank. Follow and
comply with the test procedure in ASME AG 1.

3.2. 4 Danper Qperation and Leakage Test

Test the danper to verify that it operates as specified. Measure and
record the air | eakage rate through the isolation dampers. Functionally
test the danper as required in ASME AG 1. [Apply the pressure decay or
bubbl e test nethod | eakage test for Class 0 danpers as specified in
ASME AG 1.] [Performthe | eakage test for Class 1 danpers in accordance
with  ASME AG 1.]

3.2.5 System Bypass Test (Filter and Adsorber Munting Frane)

Renove and replace the filtration elements at each [HEPA] [ HEPA and Carbon
Adsorber] nmounting frame housing location with a test blank. Test the
filtration el ement housing and housing seal in accordance with ASME AG 1.
Measure and record the air that bypasses the test blank as an air |eakage
rate, repair by seal welding and retest. Caul king or other tenporary
seal i ng nmeasures are not allowed. The acceptable |eakage rate is zero
percent. After testing is conpleted, renove the blank and reinstall the
filtration elements. Turn over the test blank to the Contracting Oficer

3.3 FI ELD TRAI NI NG

NOTE: The nunber of hours of instruction should be
det erm ned based on the nunber and conplexity of the
systenms specified.
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Subnmit proposed schedule for field training, at |least 2 weeks prior to the
start of related field training. Conduct a training course for operating
and nmai nt enance personnel as designated by the Contracting Oficer

Provide training for a period of [___ ] hours of normal working tine.
Starttraining after the systemis functionally conplete but prior to the
performance tests. The field instruction must cover all of the itens
contained in the approved Operating and Mai ntenance Instructions and the
Filtration Unit Mnual s.

Submit [6] [__ ] manuals in [hard copy forn] [in electronic form (PDF) on
DVD] listing step-by-step procedures required for system startup,

operation, shutdown, and routine nai ntenance, at |east 2 weeks prior to
field training. The manuals nust include the manufacturer's nane, nodel
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nunber, parts list, list of parts and tools that should be kept in stock by
the owner for routine maintenance including the nane of a local supplier
troubl eshooti ng gui de, and reconmended service organization (including
address and tel ephone nunber) for each item of equipnment. Each service
organi zation submitted nust be capable of providing [4]][__ ] -hour
on-site response to a service call on an energency basis.

3.4 FI ELD ACCEPTANCE TEST
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NOTE: A nunber of factors will determine the
efficiency of a carbon adsorber system generally, 8
X 16 mesh carbon granules provide at |east 99.9
percent efficiency. Select the appropriate
concentration reduction value for the field tests.
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After installation, field test the filtration systemfor |eaks using a
mechani cal test nmethod. Also test the systemfor |eaks between the filter
element and its housing. Performtesting after installation by an

i ndependent testing agency in accordance with ASME AG 1. Subnit testing
agency certification prior to in-place filtration elenent testing in
accordance with ASME NQA-1 or provide docunentation denonstrating previous
experience with simlar systens as approved by the Contracting O ficer

[ Chal | enge the carbon adsorber system housing and carbon adsorber with
refrigerant vapor R-134a or equivalent with the downstream concentration
not to exceed [0.001] [0.0001] tines the upstream concentration.] [The
HEPA filter DOP aerosol penetration nust be | ess than 0.03 percent.]

-- End of Section --
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