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superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This guide is intended to provide a simple and consistent

procedure for the in-situ field measurement of in-duct sound

pressure levels in large low pressure industrial air ducts, such

as for gas turbines or fans, where considerations such as flow

velocity, turbulence or temperature prevent the insertion of

sound pressure sensors directly into the flow. This standard

guide is intended for both ambient temperature intake air and

hot exhaust gas flow in ducts having cross sections of four (4)

square meters, or more.

1.2 The described procedure is intended to provide a repeat-

able and reproducible measure of the in-duct dynamic pressure

level at the inlet or exhaust of the gas turbine, or fan. The guide

is not intended to quantify the “true” sound pressure level or

sound power level. Silencers, as well as Waste Heat Boilers,

must be designed using the in-duct sound power level as the

basis. Developing the true sound power level based on in-duct

measurements of true sound pressure within a complete oper-

ating system is complex and procedures are developmental and

often proprietary.

1.3 This standard does not purport to address all of the

safety concerns, if any, associated with its use. It is the

responsibility of the user of this standard to establish appro-

priate safety, health, and environmental practices and deter-

mine the applicability of regulatory limitations prior to use.

Extreme caution is mandatory when working near hot exhaust

gas systems and appropriate safety precautions such as the

installation of quick acting isolation valves are recommended.

1.4 This international standard was developed in accor-

dance with internationally recognized principles on standard-

ization established in the Decision on Principles for the

Development of International Standards, Guides and Recom-

mendations issued by the World Trade Organization Technical

Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:2

C634 Terminology Relating to Building and Environmental

Acoustics

2.2 ANSI Standards:

S1.4 Specification for Sound Level Meters3

S1.43 Specification for Integrating Averaging Sound Level

Meters3

3. Terminology

3.1 Definitions of the acoustical terms used in this guide are

given in Terminology C634.

3.2 Definitions of Terms Specific to This Standard:

3.2.1 anechoic tube—a constant diameter tube of sufficient

length that a sound wave reflected from the far end of the tube

termination arrives at the microphone position sufficiently

attenuated that it will not appreciably affect the microphone

reading.

3.2.2 dynamic pressure—the total instantaneous pressure

incident upon the opening of the test port, including the

influence of convective turbulence, local tangential modes,

localized boundary layer effects at the test port and the

indeterminate effects of all duct acoustical modes.

3.2.3 fixture—the apparatus containing the microphone fit-

ting which locates the microphone flush with the inside

diameter of the anechoic tube, the necessary fittings permitting

airtight connection of the fixture and anechoic tube to the test

port, and the anechoic tube.

3.2.4 probe microphone—a commercially available micro-

diameter microphone probe that is inserted into the anechoic

termination near the test port connection. Some probes require

a pressure compensation connection. Use and installation shall

follow manufacturer’s procedures/instructions.

3.2.5 test port—the hole in the duct wall to which the

anechoic tube is connected and whose diameter is equal to the
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inside diameter of the anechoic tube. In general the term test

port, as used herein, will usually include any semi-permanently

installed hardware in the wall of the duct permitting closure of

the test port when not in use (ball valve and threaded pipe cap,

or both) as well as the pipe elements permitting attachment of

the fixture and the anechoic tube.

4. Summary of Guide

4.1 Key features of this guide:

4.1.1 A through-wall test port opening, 25.4 mm (nominally,

1 in.) or less, to which is connected the fixture, having a

constant inside diameter tube, to which the anechoic tube is

connected. The test port opening is flush with the inside surface

of the duct wall. No apparatus are inserted into the flow path.

4.1.2 The microphone sensor is mounted in the fixture

(3.2.3) outboard of the duct wall, with the microphone axis

oriented normal to the centerline of the anechoic tube.

4.1.3 The tip of the microphone, usually with a protective

grid, is positioned flush with, or more accurately tangential to,

the inner wall of the fixture and as close to the duct wall as

temperature or access limitations permit.

4.1.4 The diameter of the microphone shall always be less

than or equal to the inside diameter of the anechoic tube.

4.1.5 The position of the microphone is critical for high

temperature ducts, so as to limit the maximum temperature on

the microphone during testing.

4.1.6 The anechoic tube shall have no inner wall disconti-

nuities or changes in diameter that might create reflections or

standing waves within the tube. It is important to avoid any

protrusion of the apparatus into the gas flow path.

4.1.7 The anechoic termination may be achieved by loosely

packing the “cold” end of the tube with mineral wool or steel

wool. The tube end should be sealed airtight unless forced air

is to be used to ensure adequate cooling of the anechoic tube.

4.1.8 The inner duct wall opening shall be as smooth as

practicable, with a minimum of turbulence producing discon-

tinuities at the duct wall inner surface. If the user chooses to

mount a protective screen covering the inside duct wall

opening, such screen shall not materially influence the sound

pressure measurements, or a means of quantifying and ac-

counting for such influence shall be included in the test

protocol. (Be aware that such screens can become fouled with

particles.)

4.1.9 The inner duct wall opening shall be the same inside

diameter as the inside diameter of the anechoic tube. That is,

this guide does not permit the anechoic tube to be inserted into,

or positioned within a duct wall port of larger size, unless

means are provided to ensure that the inner wall surface at the

test port is restored to a reasonable semblance of a smooth

continuous wall surface.

4.2 A sketch of a typical Test Port is shown in Fig. 1. A

sketch of a typical Fixture is shown in Fig. 2. Only the initial

portion of the otherwise very long Anechoic Tube is depicted

in each figure.

5. Significance and Use

5.1 All noise control features associated with the inlet or

exhaust of large industrial fans and gas turbines are, or should

be, based upon inlet or exhaust sound power levels in octave

NOTE 1—Showing a typical Fixture (see Fig. 2) installed in an insulated duct wall. Note the stem of the Fixture extends all the way to the inner duct
wall surface, occupying a hole in the duct wall only slightly larger than the tube stem O.D.

FIG. 1 Typical Fixture
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