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QHny) Designation: F 1040 — 87 (Reapproved 1993)

Standard Specification for
Filter Units, Air Conditioning: Viscous-Impingement and Dry
Types, Replaceable *

This standard is issued under the fixed designation F 1040; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope 4.2.1 Grade A—Standard dust-holding capacity,

1.1 This specification covers throw-away, flat panel-type 4-2.2 Grade B—High dust-holding capacity, and
filter units for use in air conditioning, heating, and ventilating 4-2.3 Grade G—High arrestance.
systems. This specification also includes panel-type filters wit
pleated media. i . o
1.2 The values stated in inch-pound units are to be regarded -1 Contracts or orders for the units under this specification

I%. Ordering Information

as the standard. shall include the following information:
5.1.1 Quantity,
2. Referenced Documents 5.1.2 Material for media frame for Type 2 filter, (see section
2.1 ASTM Standards: 6.4.4),
D 3951 Practice for Commercial Packaging 5.1.3 Size, (See 7.1), _ _
2.2 ASHRAE Standard: 5.1.4 Certification of the filter units by the producer or

52 Method of Testing Air-Cleaning Devices Used in Gen-Supplier, if required, (see Section 10).
eral Ventilation for Removing Particulate Matter

2.3 Federal Standard: . .
Fed. Std. No. 123 Military Standard for Marking for Ship- 6.1 Filters shall be the manufacturer’s standard commercial

ment and Storade product with any added features needed to comply with the
2.4 Military Standard: specified requirements.
MIL-STD-129 Marking for Shipment and Storabe
2.5 UL Standard:

6. Materials and Manufacture

7. Physical Properties

UL900 Test Performance of Air Filter Unfts 7.1 The filter units shall be the flat panel type, with or
without pleated media. They shall be designed and fabricated
3. Descriptions of Term Specific to This Standard for disposal when, because of accumulated dust loading, the

3.1 net face area-the net upstream area of the medium dust-load limit is reached. In Type 2 filters, the media frames
exposed to air flow measured in the plane or planes of thghall be permanent and the media paty shall be disposable.

media, excluding sealing flanges, framing supports, etc. The filter media shall be dry or adhesive-coated in accordance
with the manufacturer's recommendations.
4. Classification 7.2 Filter Construction—Filters shall be constructed with
4.1 The filters are furnished in two types as follows: 90° corners. Frame edges shall be parallel to witfia in.
4.1.1 Type +—Throw-away frames and media, and Media pad reinforcement in the form of grilles, retaining grids,

4.1.2 Type 2—Permanent frames with replaceable media. fabric netting, or the equivalent shall be installed on both faces
4.2 The filters are furnished in three grades as follows:  Of the filter in accordance with the manufacturer’s recommen-
dations. The media shall be attached to the frame of Type 1

filters, and supported in the frame of Type 2 filters, in such a

1 This specification is under the jurisdiction of ASTM Committee D22 on manner that the media pad will not Slump or otherwise be
Sampling and Analysis of atmospheres and is the direct responsibility of Subcompermanently displaced under the conditions of maximum air

mittee D22.09 on ISO TAG for ISO/TC 146.. velocity (350 ft/min (1.78 m/s)) and filter resistance specified
Current edition approved Jan. 30, 1987. Published March 1987. herein
2 Annual Book of ASTM Standardéol 15.09. - . . . .
3 Available from ASHRAE Inc., 1791 Tullie Circle, N.E., Atlanta, GA 30329. 7.2.1 Filter Media—Filter media shall be suitable for the

* Available from Naval Publications and Forms Center, 5801 Tabor Ave.,intended use and shall be composed of natural, synthetic, or

Philadelphia, PA 19120. _ _ inorganic fibers, or any combination of such fibers. The media
S Available from Underwriters Laboratories, 333 Pfingster Road, Northbrook, IL

60062. shall be nontoxic. The media shall be suitable for continuous
Copyright © ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, United States. Doc u m ents
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use at temperatures up to at least 150°F (65.5°C). Media f@®. Other Requirements

filters normally requiring adhesive shall be furnished with the g 1 Fire and Casualty Hazard-The filter shall meet the

adhesive applied. _ fire-resistant requirements of UL900, Class 2. Evidence of
7.2.2 Media Frames-Frames for Type 1 filters shall be compliance shall be UL listing, UL label, or a certified test

suitably formed to provide positive support for the media padenort from a recognized independent testing laboratory ac-
and sufficient structural rigidity for normal handling and ceptable to the purchaser.

installation. Wood-pulp products used for frame construction

shall be sized to reduce moisture absorptivity. Frames for Typgo. pimensions, Mass, and Permissible Variations
2 filters shall be aluminum or steel, as specified (see 4.1.2), and
shall be designed to permit ready removal of the soiled medi 13
pad and replacement with a clean pad. Metal used for Type 2"~

frames shall be corrosion-resistant or shall be suitably plated to 10_'1'1 Height_ and Width—Height an_d .Width of the filter
resist corrosion. media and media frame shall be given in inches (mm) and shall

be as specified as actual or nominal.
8. Performance Requirements 10.1.2 Thickness-The thickness of the filter media and

8.1 Performance TestDetermination of conformance with media frame shall be 2 in. (50 mm), or 1 in. (25 mm), as
the performance requirements specified in 8.2 and Table 1 sh&Pecified.
be made in accordance with ASHRAE Standard 52. 10.2 Nominal Dimensions-The actual dimensions shall not
8.2 Adhesive Oi—Adhesive oil shall be of suitable viscos- differ from the nominal dimensions specified by more than the
ity to affect filtration at temperatures up to 150°F (65.5°C).following:
Adhesive oil shall meet the requirements of UL900, Class 2 10.2.1 Height—+0 to -%s in. (+0 to =16 mm).
(see 8.1). 10.2.2 Width— +0 to %s in. (+0 to =16 mm).
8.3 Filter Performance—Filter performance shall be in 10.2.3 Thickness
accordance with the requirements of Table 1 applicable to the A10.2.3.11 in— +0 to s in. (+0 to =3 mm).
grade and thickness of the filter unit being furnished (see 8.1). 10.2.3.12 in— +0 to ¥4 in. (+0 to =6 mm).
8.3.1 Initial Resistance-Initial resistance for clean filters 10.3 Tolerances-Tolerances on dimensions, actual or
shall not exceed the applicable values specified in Table 1 afominal, shall not exceett ¥16 in. (=1.5 mm).
minimum face velocity of 350 fpm (1.78 m/s).
8.3.2 Average Arrestance-The average arrestance shall be 11. Inspection

not less than the applicable values specified in Table 1 when 11 1 The manufacturer shall inspect and perform the tests

the filter is operated to the final resistance at 350 fpm (1.7§6cessary to verify that the product furnished conforms to the
m/s) face velocity. Final resistance for Grade A and B f”tersrequirements of this specification.

with 1 in. thickness shall be 0.5 in. (12.7 mm), 125 (Pa) water 11.2 If, in addition, source inspection of the units by the

gage (wg); maximum final resistance for Grade A and B ﬁlterspurchaser is a

. . . ! : greed upon between the manufacturer and the
Vg;hf n. thlgl;rcl)ess, and all Grade C filters shall be 1.0 in. WOpurchaser as part of the purchase contract, the nature of the
(25.4 mm) ( a). facilities needed to satisfy the inspector representing the

8'3'3 Dust Holding CapaC|ty—The minimum dust holding urchaser that the product is being furnished in accordance
capacity for Grades A, B an_d C filters shall be not less than th ith this specification and the inspection shall be conducted so
applicable values specified in Table 1. The capacity shall equalg ot 5 interfere unnecessarily with the operation of the
the amount of the test dust fed per net face area times it'% ilities.

average arrestance. The dust holding capacity shall be obtaine 11.3 The manufacturer and the purchaser may, by mutual

at350 fpm (1.78 mis) fa(_:e veloc_:ity. The resullts of Table .1.Sha.|!agreement, conduct the final inspection simultaneously.
be obtained at the maximum final pressure drop specified in

7.2.2.

8.3.4 Dissimilar Metals—Joints between dissimilar metals, ) ) )
including bolts, nuts, rivets, and other fastenings and fittings 12-1 Material that fails to conform to the requirements of
shall be protected against galvanic corrosion by the propefis Specification may be rejected. Rejection shall be reported
selection of materials, plating isolation, insulation, area relaf® the producer or supplier promptly and in writing. In case of

tionships, or other means providing equivalent protection. ~ dissatisfaction with the results of the tests, the producer or
supplier may make claim for a rehearing.

10.1 Size—The size of the filter shall be as specified in

12. Rejection and Rehearing

TABLE 1 Filter Requirements (at 350 fpm face velocity)

Nominal Average Initial Dust Holding 13. Certification
Grade Thickness Arrestance, % Resistance, wg Capacity, in. 13.1 When specified in the purchase order or contract. a
in. (mm) min in. (mm) (Pa) min. (kg/m?) ’ , p ., e p. . ’
producer’s or supplier’s certification shall be furnished to the
A 129 & 012 (3.0) (30.0) 25 (0.27) urchaser that the material was manufactured, tested, and
2 (50) 70 0.17 (4.3) (42.5) 45 (0.48) p _ : \ utact : '
B 1 (25) 70 0.15 (3.8) (37.5) 40 (0.43) inspected in accordance with this specification and has been
2 (50) 75 0.20 (5.1) (50.0) 70 (0.75) found to meet the requirements. When specified in the pur-
C 1 (25) 88 0.25 (6.4) (62.5) 20 (0.22) h d tract t of the test Its shall b
2 (50) g8 0.18 (4.6) (45.0) 65 (0.70) chase order or contract, a report of the test results shall be
furnished. Documents
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