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PERFORVANCE SPECI FI CATI ON

FI LTERS, Al R ENVI RONMVENTAL CONTROL SYSTEM
CLEANABLE, | MPI NGEMENT (HI GH VELOCI TY TYPE)

This specification is approved for use within the Naval Sea Systenms Comand,
Departnent of the Navy, and is available for use by all Departnents and
Agenci es of the Departnent of Defense.

1. SCOPE

1.1 Scope. This specification covers air filters of pernanent and
cl eanabl e types. They are for use in filtering dust and Iint fromthe air
passi ng through ventilating, heating and cooling systemns.

l.2Cdassification. Air filters are of the follow ng cl asses as
specified (see 6.2).

C asses:
Class 1 - Air filters
Class 2 - Air filters nonnagnetic

2. APPLI CABLE DOCUMENTS

2.1 General. The docunments listed in this section are specified in
sections 3 and 4 of this specification. This section does not include
docunents cited in other sections of this specification or reconmended for
additional information or as exanples. Wile every effort has been nmade to
ensure the conpl eteness of this list, docunent users are cautioned that they
must neet all specified requirenents docunents cited in sections 3 and 4 of
this specification, whether or not they are listed.

Beneficial comments (recomendations, additions, deletions) and any pertinent
data which may be of use in inproving this docunent should be addressed to:
Conmander, SEA 05Q Naval Sea Systens Command, 1333 |saac Hull Ave, SE
Washi ngt on Navy Yard, Washington DC 20376 by using the Standardization
Docurent | nprovenent Proposal (DD Form 1426) appearing at the end of this
docunent or by letter.
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2.2 Gover nment _docunents.

2.2.1 Specifications, standards, and handbooks. The foll owi ng standards
and publications forma part of this docunent to the extent specified herein
Unl ess ot herwi se specified, the issues of these docunents are those listed in
the issue of the Departnent of Defense |Index of Specifications and Standards
(DODI SS) and suppl ement thereto, cited in the solicitation (see 6.2).

STANDARDS

DEPARTMENT OF DEFENSE
M L- STD- 2142 Magnetic Silencing Characteristics, Masurenent of

(Unl ess otherw se indicated, copies of the above specifications, standards,
and handbooks are avail able fromthe Standardi zati on Docunments Order Desk, 700
Robbi ns Avenue, Buil ding. 4D, Phil adel phia, PA 19111-5094.)

2.2.2 O her governnment documents, draw ngs, and publications. The
foll owi ng other Governnent documents, draw ngs, and publications forma part
of this docunent to the extent specified herein. Unless otherw se specified,
the issues are those cited in the solicitation

PUBLI CATI ONS

NAVSEA TECHNI CAL PUBLI CATI ON
S9074- AR-d B-010/ 278 — Requirenents for Fabrication, Wl ding and
I nspection, Casting |Inspection and Repair
for Machinery, Piping and Pressure Vessels

(Unl ess otherw se indicated, copies of the above publication are avail able
fromthe Standardizati on Docunents Order Desk, 700 Robbins Avenue, Building
4D, Phil adel phia, PA 19111-5094.)

2.3 Non- government publications. The follow ng docunent(s) forma part
of this docunent to the extent specified herein. Unless otherw se specified,
the issues of the docunents which are DOD adopted are those listed in the
i ssue of the DODISS cited in the solicitation. Unless otherw se specified,
the issues of docunents not listed in the DODISS are the issues of the
docunents cited in the solicitation (see 6.2).

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM E- 662 Test method for specific optical density of snoke
generated by solid materials
ASTM E- 800 Gui de for neasurenent of gases present or generated

during fires.
ASTM F- 1166 Standard Practice for Human Engi neering Design for
Mari ne Systens, Equipnent and Facilities

(Application for copies should be addressed to the Anerican Society for
Testing and Materials 1916 Race Street. Phil adel phia, PA 19103)

THE AMERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R CONDI TI ONI NG
ENG NEERS, | NC. (ASHRAE)

52.1-1992 Gravinetric and Dust Spot Procedures for Testing Air-
Cl eani ng Devices Used in General Ventilation for Renmoving
Particulate Matter
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(Application for copies should be addressed to the Anerican Society of
Heating, Refrigerating and Air Conditioning Engineers, Inc., Publication
Sales, 1791 Tullie Circle, NE, Atlanta, GA 30329)

AVERI CAN VELDI NG SOCI ETY ( AWS)

B2.1-84 Wl ding Procedure & Performance Qualifications, Standard
B2.2-91 Procedure and Performance Qualifications & Performance
Quality, Standard Brazing

(Applications for copies should be addressed to the American Wel di ng Society
(550 NW LeJeune Road, M am, FL 33216)

2.4 Oder of precedence. In the event of a conflict between the text of
this specification and the references cited herein, the text of this
specification takes precedence. Nothing in this specification, however,
supersedes applicable | aws and regul ati ons unless a specific exenpti on has
been obt ai ned.

3. REQUI REMENTS

3.1First article. A sanple shall be subjected to first article
i nspection (see 6.3) in accordance with 4.2.

3.2 Materials. Materials used for the filter shall be corrosion-
resisting or naterial shall be protected against corrosion after fabrication
Mat eri al degraded during the fabrication process shall be normalized to
restore those properties before assenbled in any filter. Selected naterials
shal | be capable of meeting all of the operational and environmental
requi renments specified herein

3.2.1 Conposite nmateri al

3.2.1.1 Filter conponents. Conposite material to be used for filter
shal |l be subject to small scale material specinen fire tests.

3.2.2 Hazardous materials. Material for use in the construction of
filters shall have no effect on the health of personnel when the materials are
used for their intended purpose. Regardless of other requirements, materials
and parts containing asbestos, cadmium |lithium nercury or radi oactive
material shall not be used.

3.2.3 Fasteners. Material for all bolts, nuts, studs, screws and
simlar fasteners shall be corrosion-resistant passivated or of a nateria
rendered resistant to corrosion. Sheet netal screws shall not be used.
Gl ling shall be prevented.

3.2.4 Nonmagnetic construction. Wen nonmagnetic filters are specified
(see 6.2) all filter parts including frame, filter media, fasteners, and
fittings shall be of nonmagnetic material. Nonmagnetic naterial is defined as
a material which has a maxi mum perneability of |ess than 2 after fabrication

3.2.5 Dissimlar netals. Filters shall not be degraded due to
el ectrolysis (see 6.8).

3.2.6 Recovered materials. Unless otherw se specified herein, al
equi prent, material, and articles incorporated in the products covered by this
specification shall be new and may be fabricated using recycled, recovered or
environnental ly preferable materials. Recycled, recovered, or environnentally
preferable materials should be used to the maxi num extent possible provided
that the material neets or exceeds the operational and mai ntenance
requi renents, and pronotes econonically advantageous |life cycle costs. None
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of the above shall be interpreted to mean that the use of used or rebuilt
products is allowed under this specification unless otherw se expressly
sti pul at ed.

3.3 Painting. Filter and conponent itens shall be delivered with the
manuf acturer’s standard finish, except as to conply with the requirenents of
3.2

3.4Wlding and allied processes. Surfaces of parts to be welded or
brazed shall be free fromrust, scale, paint, grease, and other foreign
matter. Welding and allied processes shall be perforned by personnel certified
to American Wl ding Soci ety standards. NAVSEA Technical Publication S9074- AR-

G B-010/ 278 nay be used for guidance

3.5 1dentification plate. Each air filter shall be provided with an
identification plate. The plate shall be of corrosion-resisting material and
shal |l be placed in such a manner as not to interfere with sliding the filter
into a filter housing. The follow ng data shall be provided on the
identification plate:

a. ltem nane

b. Size (see 3.11)

c. National stock number

d. Contract nunber

e. Manufacturer’s name and address
f. Whether itemis non-nmgnetic

In addition, air filters requiring air flowin a single direction shall be
provided with an arrow and the words “air flow' or similar means indicating
the direction of air flow.

3.6 Interchangeability. 1In no case shall parts be physically
i nterchangeabl e or reversible unless such parts are al so interchangeabl e or
reversible with regard to function, performance, and strength.

3.7 Human engi neering. The air filter shall be arranged so as to
achieve safe, reliable, and effective performance by mai nt enance personnel and
to optimze personnel skill requirenents. ASTM F-1166 shall be utilized as a
gui deline in applying human engi neering design criteria for the filter

3.8 Maintainability. The filter shall be constructed so that:

a. The filter can be renmpbved fromthe filter housing w thout specia
tool s.

b. The filter frame will not distort when renoved froma spring-I| oaded
filter housing.

3.9 CGeneral shi pboard design conditions.

a. The filter shall operate satisfactorily when exposed to soaking
at nospheric spray (rain or sea) or seawater

b. Able to performin accordance with requirenents herei n under anbient
t emperatures between mnus 10 and plus 95 degrees F

c. Be capable of being washed in 190 degree F hot water with comon
det ergents.
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d. Be conpatible for constant contact with food grade |ubricating oil
United States Departnent of Agriculture rating USDA H1.

3. 10 Corner_shock resistance. Filter franmes shall w thstand shock or
i npact to the corners.

3.11 Interface requirenments. To permt renovability and
i nterchangeability, sizes of air filters shall be linted to those shown on

Figure 1.

3.11.1 Tolerances. Tolerances of the air filters shall be as shown on
Figure 1.

3.12 Performance. The air filter, when tested at face velocities of 500
and 625 feet per mnute, shall have initial efficiencies and a dust | oad
capacity of at |east 2.65 ounces per square foot of face area when | oaded.

3.12.1 Pressure loss (resistance to air flow. At the specified face
velocities, the initial resistance and the resistance when | oaded with at
| east 2.65 ounces of test dust per square foot shall not exceed those shown in
Table |.

TABLE |. Performance Requirenents.
Face Vel ocity Aver age synthetic Pressure | oss
(feet per minute) dust wei ght i nches wat er gauge
arrestance
(per cent) Initial Loaded
500 65 0.15 0. 65
625 70 0.25 0.95

3.13 deanability. The air filter shall be capable of being cl eaned
using hot water at a tenperature of 190 degrees Fahrenheit and detergent. The
resi stance of the filter shall be increased by not nmore than 0.01-i nch water-
gauge fromthe initial air-flow resistance after having been | oaded with dirt
and cl eaned.

3.13.1 Drainage. Provide neans on all sides of the filter frame to
ensure conpl ete drai nage after cleaning.

3.14 Filter media support. The media shall be attached to the frane in
a way that prevents splitting, dislodging, slunping or separation fromthe
frame under maximumair velocity and filter resistance conditions. The filter
nmedi a shall be protected on both faces by suitabl e guards.

3.15 Filter renoval. An integral neans for renmoval of a filter froma
filter housing shall be provided on two adjacent sides of the filter. This
provision shall not interfere with sliding the filter into a filter housing,
shal |l be self-storing, and shall not project beyond the outer faces of the
frame.

3.16 Qperating life. The filters shall have an operating life of 100
wash and dry cycl es.

4. VERI FI CATI ON

4.1 Cdassifications of inspections. The inspections specified herein
are classified as foll ows:

a. First article inspection (see 4.2)
b. Conformance inspection (see 4.3)
c. Periodic conformance inspection (see 4.4)
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4.2 First article inspection. First article inspection shall consist
of the exami nation of 4.6 and tests specified in Table Il. The tests
speci fied shall be perforned on each size filter
TABLE 11. Test Agenda.
Verifi-

Tests Requi renents | cation First Article | Conformance Peri odi ¢
Resi st ance 3.12.1 4.6.1 Al l Al l Al
Arrestance 3.12.1 4.6.2 I e
Dust Loadi ng 3.12 4.6.3 Al | ----- Al
Cl eanability 3.13 4.6.4 N R
Shock Cor ner 3.10 4.6.5 F o e
Drop Test
Conposite 3.2.1 4.6.6 First |  ----- First
Mat eri al Producti on Producti on
Perneability 3.2.4 4.6.7 N R
Strength 3.8.b 0 First |  ----- |  =-----

Producti on
Uni t
4.3 Conformance inspection. Conformance inspection shall consist of

the tests as specified in Table Il
each size filter.
shal | be rejected.

The tests specified shall be perfornmed on
Any unit which fails to neet any specified requirenents

4.4 Periodic conformance inspection. Periodic tests are required to
ensure continuing satisfactory operation of identical units. The tests are
requi red under any contract or purchase order for air filters of existing
design when the invitation to bid is dated 4 years or nore subsequent to the
date of the last previous test of an identical unit. Periodic tests shal
consist of the tests specified in Table I

4.5

Conposite material. Filters constructed of conposite nmaterial

shall neet the material requirements of 4.6.6.

4.6 Tests. Tests shall be conducted in accordance with 4.6.1 through
4.6.7.

4.6.1 Resistance. Resistance shall be deternined in accordance with

ASHRAE 52. 1-1992, resistance versus air flow neasurenents.
4.6.2 Arrestance. Arrestance shall be tested in accordance with

ASHRAE 52.1-1992, determ nation of synthetic dust weight arrestance.

4.6.3 Dust loading. Dust |loading effects shall be tested in
accordance with the requirements for disposable and non-renewable filters of
ASHRAE 52. 1-1992.

4.6.4 Ceanability. Ceanability shall be determi ned after the filter
is |loaded with dust in accordance with 4.6.3. C eaning shall be by neans of a
stream of hot water at a pressure of 60 to 80 pounds per square inch (Ib/in?.
If cleaning by this means reduces the resistance to air flowto within 0.01
inch water gauge of its initial value, with the filter unoiled both before and
after the test, the specinen shall be considered acceptable in regard to
cl eanability.
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4.6.5 Shock corner drop test. The filter unit shall be subjected to
one free fall drop on each of two adjacent corners. The filter unit shall be
hel d by one corner and allowed to drop on the opposite corner. The inpacting
corner shall fall 36 inches onto an unyielding concrete surface. The filter
unit shall show neither evidence of pernanent damage nor distortion greater
than the following limts:

a. Fl atness distortion of the frame in datum plane “B” of Figure 1 shall
not exceed 0.25 inch.

b. Perpendicul ar distortion of any corner shall not exceed 1 degree.

Filters made of conposite naterials shall neet the snbke obstruction (ASTM E-
662) test as follows:

Ds During 300 Sec (flamn ng) 6 (4 mnutes)
Ds During 30 Sec (nonflam ng) 1 (4 mnutes)
Dmax (fl ami ng) 81
Dmax (nonfl am ng) 32

and the Conbustion Gas (ASTM E-800) test as foll ows:

Conbustion Gas Fl am ng Nonf | am ng
CO 75 10
Cco, 2. 0% 0. 4%
HF <1 <1
HC1 13 1
NO, 1 <0.5
SO, <1 <1
HCN 1 <1
NH, <3 <3
CQC, <0.1 <0.1

4.6.7 Perneability tests. A perneability test of nonmagnetic material
used in construction of the filter shall be conducted in accordance with DOD
STD- 2142, Test 501

4.6.8 Strength tests. The filter frame shall not be damaged or suffer
per manent di stortion when subjected to a tensile force of 50 pounds
perpendi cular to the longest filter side and parallel to the plane of the face
area of the filter. The force shall be applied to the handle and shall be
mai nt ai ned for 20 seconds.

5. PACKAG NG

5.1 Packaging. For acquisition purposes, the packaging requirenments
shall be as specified in the contract or order (see 6.2). Wen actual
packagi ng of nmaterial is to be perfornmed by DoD personnel these personnel need
to contact the responsible packaging activity to ascertain requisite packagi ng
requi renents. Packaging requirenents are maintained by the Inventory Control
Point’s packaging activity within the MIlitary Departnment or Defense Agency,
or within the Mlitary Departnment’s System Command. Packaging data retrieval
is available fromthe managing Mlitary Department’s or Defense Agency’s
aut omat ed packaging files, CD- ROM products or by contacting the responsible
packagi ng activity.

6. NOTES

(This section contains information of a general or explanatory nature that nay
be hel pful, but it is not mandatory.)
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6.1 Intended use. The filters covered by this specification are for
use in filtering dust and Iint fromair passing through duct cooling coils,
fan coil assenblies, fan coil units, and as prefilters for HEPA filters.

6.2 Acquisition requirenments. Acquisition documents nust specify the
fol |l owi ng:

a. Title, nunber, and date of this specification
b. Filter size(s) required (see Figure 1)

c. Issue of DODISS to be cited in the solicitation, and if required, the
specific issue of the individual docunents referenced (see 2.2.1)

d. If non-magnetic filter required (see 3.2.4)

e. Level of preservation, packing, and marking required (see 5.1).
f. Drawi ng approval is required (see 6.4)

g. Final drawings are required (see 6.4.1)

6.3 First article. Wen first article inspection is required, the
contracting officer should provide specific guidance to offerors whether the
items) should be a pre-production sanple, a first article sanple, a first
production item a sanple selected fromthe first I ot production itens, a
standard production itemfromthe contractor’s current inventory (see 3.1),
and the nunmber of items to be tested as specified in 4.2. The contracting
of ficer should also include specific instructions in acquisition docunents
regardi ng arrangements for exam nations, approval of first article test
results, and disposition of first articles. Invitations for bids should
provi de that the Governnent reserves the right to waive the requirenent for
sanples for first article inspection to those bidders offering a product which
has been previously acquired or tested by the Governnent, and that bidders
of fering such products, who wish to rely on such production or test, nust
furni sh evidence with the bid that prior Government approval is presently
appropriate for the pending contract. Bidders should not submt alternate
bi ds unl ess specifically requested to do so in the solicitation

6.4 Approval. The Contract should require (see 6.2) that two prints
of filter drawm ngs be submtted for approval by the acquisition activity
unl ess the draw ngs have been previously approved within the |ast three years.

6.4.1 Final drawi ngs. Wen final drawings are required (see 6.2) and
conments on new drawi ngs are approved, adjudicated or reconciled, the
contractor is responsible to: (1) forward final filter drawing to the
acquisition activity; and (2) include special requirenments of the contract or
order prior to distribution of final draw ngs.

6.5 Identifying nunbers. A national stock number (NSN) and a
conponent identification number (CID No.) will be assigned by the Governnent
after drawi ng approval. The contractor is responsible to: (1) identify these
nunbers in shipping papers; and (2) nmark these nunbers on each filter
identification plates.

6.6 Techni cal manuals. The requirenment for technical manuals shoul d
be consi dered when this specification is applied on a contract. |If technica
manual s are required, mlitary specifications and standards that have been
cleared and |listed in DoD 5010.12-L, Acquisition Managenent Systens and Data
Requi renents Control List (AMSDL) nmust be listed on a separate Contract Data
Requi renents List (DD Form 1423), which in included as an exhibit to the
contract. The technical nanual s nust be acquired under separate contract line
itemin the contract.

6.7 Definitions.
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6.7.1 Air filter. The air filter consists of a filtering nmedia
enclosed in a frane or binding channel, nedia retaining guards, and handl es.

6.7.2 Face area. The face area of a filter is the area, in square
feet, obtained by multiplying the inside dinensions of the face of the filter
frame or binding channel

6.7.3 Face velocity. The face velocity of a streamof air passing
through a filter, expressed in feet per mnute, is the rate of flow of air
neasured in cubic feet per minute divided by the face area of the filter

6.7.4 Dust load. Dust holding capacity is the amount of synthetic dust
fed to the test filter tinmes its average arrestance when the test filter
reaches the rated final resistance.

6.7.5 Arrestance. Arrestance is an efficiency value. A standardized
dust consisting of various particle sizes is fed into an air cleaner and the
wei ght fraction of dust renoved is determ ned. Under ASHRAE 52.1-1992, this
type of efficiency neasurenment is named synthetic dust wei ght arrestance to
distinguish it fromother efficiency val ues.

6.7.6 Resistance (to air flow). Resistance is the static pressure drop
across the filter at a given air flowrate. The term*“pressure drop” is used
i nterchangeably with resistance.

6.8 Reconmended practices. The follow ng docunments provide
i nformation for the design, manufacture, testing, and qualification of
vaneaxi al fans used for cooling of gas turbine nmachinery previously supplied
to the United States Navy, and may be used for gui dance:

a. ML-F-16552 — Filters, Air Environnental Control System C eanabl e,
| mpi ngenment (Hi gh Velocity Type)

b. NAVSHI PS Drawi ng 804-1170895 — Filters, Air, Navy Standard

c. ML-STD-889 — Dissinmlar Metals

6.9 Subject term (key word) listing.

Air

Air , honmagnetic

6.10 Changes from previous issue. Marginal notations are not used in

this revision to identify changes with respect to the previous issue due to
t he extensiveness of the changes.
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PROTECTIVE GUARD |r
I
FILTERING MEDIA ! B
I
~
A
~
5/8" —_— |—
SECTION A-—-A
+1/ 8" HANDLES ON
= ADJACENT SIDES
[T Jﬂ T
Size DIMENSIONS F“L%TE
NUMBER (INCHES) AREA
ry B (sQ. FT.)
10AF 7 1/4 7 1/4 0.25
11AF 8 12 1/2 0.53
12AF 10 14 1/2 | 0.81
13AF 10 22 1.26
14AF |15 1/2 |24 1/2 | 2.30
15AF |19 1/2 |19 1/2 2.30
16AF (19 1/2 |29 1/2 | 3.58

Al'l tolerances are +/- 1/16 inch except as noted.

FIGQURE 1. Sizes and physical interface dinensions of air filters.

10
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Cust odi an: Preparing Activity
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(Project 4130-N001)
Revi ew activities:
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