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Measuring Insertion Loss of Pneumatic Exhaust Silencers
This standard is issued under the fixed designation E 1265; 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.
€' Note—Keywords were added editorially in November 1995.

1. Scope 2.3 Federal Standard:

1.1 This test method covers the laboratory measurement of Rules and Regulations—Hand and Portable Power Tools and
both the acoustical and mechanical performance of pneumatic Equipment
exhaust silencers designed for quieting compressed gas (u
ally air) exhausts from orifices connected to pipe sizes U to . . i i
in. NPT. This test method is not applicable for exhausts 3.1 Definitions—For definitions of terms used in this test
performing useful work, such as part conveying, ejection, OImet.hod, see Terminology C 634. Particular terms of interest
cleaning. This test method evaluates acoustical performanc¥€:sound levelndaverage sound pressure level.
using A-weighted sound level measurements. 3.2 Definitions of Terms Specific to This Standard:

1.2 The values stated in inch-pound units are to be regarded 3-2-1 flow ratio—the ratio of gas flow with the pneumatic
as the standard. The values given in parentheses are provid@?ﬂhaUSt silencer installed relative to flow of the unrestricted

for information only. pipe. _ . .
1.3 This standard does not purport to address all of the 3.2.2 flow resistance-the reduction of fluid flow caused by

safety concerns, if any, associated with its use. It is thvarious restrictions, surface roughness, devious paths, ob-

responsibility of the user of this standard to establish appro-Stacles, etc. This term is sometimes referred to as “back

priate safety and health practices and determine the applicaP'€Ssure.” _ , _
bility of regulatory limitations prior to useSpecific precau-  3-2-3 Discussior—For this test method back pressure is a
tionary statements are given in Section 8. qualitative term, therefore, there is no need to measure.

3.2.4 insertion loss of a pneumatic exhaust silencer (at a

33" Terminology

2. Referenced Documents specific supply pressurejthe difference in average
2.1 ASTM Standards: A-weighted sound levels measured with and without the
C 634 Terminology Relating to Environmental Acoustics pneumat_ic exhaust silencer installed on an unrestricted or
2.2 ANSI Standards: ‘open” pipe. _ S
S1.4 Specification for Sound Level Metdrs 3.2.5 Discussior—Insertion loss, as defined in this test
S1.13 Method for the Measurement of Sound Pressurgethod, differs from the definition in Terminology C 634. As

Level$ stated in 1.1, this test method uses A-weighting rather than

S1.31 Precision Method for the Determination of Sounddiscrete frequency bands. It compares a set of sound pressure
Power Levels of Broad-Band Noise Sources in Reverberadata measured in a reverberation room rather than determining
tion Rooms absolute sound power levels. This test method is intended to

S1.33 Engineering Methods for the Determination of SoundSsess the difference in sound regenerated at the pipe orifice
Power Levels of Noise Sources in a Special ReverberatioA"d does not evaluate sound propagating along the pipe

Roon? interior.
B2.1 Taper Pipe Thread (NPT)—Standard Designation for 3-2.6 pneumatic exhaust sileneer device attached to a
Tapered Pipe Threadls pipe fitting or orifice. The silencer reduces the sound produced

when the released pressurized exhaust gases (usually air),
merge with ambient (static) air in the region surrounding the
orifice. Such silencers are not usually intended to perform

1 This test method is under the jurisdiction of ASTM Committee E-33 on P R H R
Environmental Acoustics and is the direct responsibility of Subcommittee E33.08 oryserI work such as part conveying, ejection, or Cleanmg' The
Mechanical and Electrical System Noise.
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port sizes of the pneumatic exhaust silencers addressed by thgerformance of pneumatic exhaust silencers, therefore only

test method aré’s , Y2, ¥s, ¥2, %8, and¥a in. NPT (based on new or unused silencers should be tested. This test method may
the American National Standard Taper Pipe Thread designalso be used to measure the performance of a silencer during its
tion, (B.2.1), specified in fractions of an inch). actual or simulated service life.

4. Summary of Test Method 7. Apparatus

4.1 Aspecial air reservoir system terminates in a reverbera- 7.1 Reverberation Room
tion room where acoustical measurements are made to assesg 1 1 The reverberation room shall conform to the require-

the sound produced by both an open pipe and the pipgents in ANSI S1.33, except for the minimum volume. (See
terminated with a silencer. Both flow volume and A-weightedpgie 1)

sound level measurements are made as the air supply valve is; 1 » The reverberation room shall be equipped with a
opened be.tween the reservoir apd the piping system. The t? ct-type muffler or silencer to control static air pressure while
procedure is repeated for three air reservoir pressures both witf

. ) . ultaneously reducing extraneous sound entering the test
and without silencer. The flow ratios are calculated from thgom from adjacent areas

flow volumes with an unrestricted pipe and with the silencer. 7.1.2.1 This duct-type muffler shall have an adequate® free”

The insertion loss is determined by the difference Neross-sectional area to allow the air introduced by the test

f\-werllgri\:edrsoun:j Iev_?.'ﬁ" Th\I/S rls”dor;]e fch; et?ch g;the tthrﬁenal rocess to be vented rapidly, relieving the pressure within the
eservoir pressures. The overal pneumatic exhaust SNencely nom The static pressure in the reverberation room shall be
performance is then reported as insertion loss versus flow rat'?neasured initially while testing the largest open pipe to
determine if the free cross-sectional area is adequate to allow
) i . air to escape. If the gage pressurises to more than 4 kPa,
5.1 This test method permits the evaluation of both th&nen the cross-sectional area of the duct or the room volume
acoustical and mechanical performance of pneumatic exhaugi,st pe increased.
sﬂenc_ers designed for quieting compressed gas exhausts (UsU~ 1 2 5 The construction of the duct-type muffler and the
ally air). The data can be used by manufacturers to assess Rverberation room shall be adequate to ensure that the

improve their products, or by users to select or sPeCifyh‘zlE)ggckground sound level within the test room is at least 10dB

silencer. The data acquired using this measurement methqgh,y the lowest sound level measured during the evaluation.
allow for performance comparisons of competitive productSrpe muffier shall also be so selected as to avoid “self-
and aid in the selection of an appropriate device. rcijenerated“ sound.

the applcation involves machiery or equipment tha requires 72 FIPIg System
pp y quip 9 7.2.1 The test apparatus shall consist of a system similar to

compressed air or other gases to be exhausted rapidly. F%Hat shown in Fig. 1. The critical elements are the compressor-
example, in an automatic pneumatic press, compressed } 9. % b

5. Significance and Use

must be exhausted rapidly to avoid a premature second cycl ank capacity, size of supply pipes and method of assembly,

For this reason, flow ratio is reported in addition to acoustica engths of cer_tam pipe sections, and design of devices in the air
performance. stream (that is, valves, regulators, flow meters, temperature,

and pressure sensors).

6. Assumptions 7.2.1.1 Reservoir Capacity-The minimum air reservoir

ize is determined by the maximum unrestricted pipe diameter
lanned for the test. Use a reservoir whose size is adequate to
ermit obtaining three contigusul s average sound levels
d’thin 2 dB of each other (see 9.3.3.2).

6.1 Studies have shown that the sound level (in decibels
produced by quieted pneumatic exhausts generally is line
with supply pressure for the range of pressures covered in th
test method. It is assumed that the air supply pressures calle
for in this test method include those typical of most applica- Note 2—Based on experience, the minimum storage tank capacity for
tions. Sound levels may be extrapolated for silencers operatirigsting ¥z in. NPT devices is approximately 2.8%.08 n?). The
at pressures slightly beyond the test range. A linear relationshi inimum.air reservoir size should be increased proportionally for larger
can be assumed between discrete test supply pressures. €St SPecimens.

6.2 Generally, the sound power produced by pneumatic 7.2.1.2 If a dedicated compressor and air reservoir are
exhausts is dominant in the frequency range from 500 tdocated near the test site and the piping meets the specifica-
10 000 Hz. This frequency range allows testing in a relativelytions, the separate air reservoir of 7.2.1.1 may be eliminated.
small reveberation room. ANSI Standard S 1.33 (Appendix A),Once the required supply pressure has been reached, the
provides guidelines for the design of an appropriate test rooncompressor motor must be shut down to ensure that the

Note 1—Reverberation rooms as small as 17 are suficient for  COMPressor does not restrict as the air pressure is released for
making A-weighted measurements of noise generated by pneumatFJ;"e test.

exhaust silencers. The minimum volume of 78 mcommended in ANSI
S1.33 can be ignored.

6.3 The performance of pneumatic exhaust silencers tends > The Magnehelic gage, available from F.W. Dwyer Co., P. O. Box 3029, 1123

to_deteriorate over time' due to CIOgging and other factors_. Thﬁlearns Rd., Ivyland, PA 18974, or equivalent, has been found satisfactory for this
primary purpose of this test method is to evaluate the optimurmeasurement. DOCU ments
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