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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart2.
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3 was prepared by Technical Committee ISO/TC 188, Small craft.

Creational craft:
Pass-by measurement procedures
Sound assessment using reference craft

Sound assessment using calculation and measurement procedures
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consists of the following parts, under the general title,c Small craft — Airborne sound emitted by
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The European Union Directive 2003/44/EC (Amendment to Directive 94/25/EC) introduces limits for sound
emission from recreational craft and requires conformity for certain types of craft to be shown by using the
ISO 14509 series. I1SO 14509-1 provides a practical measurement method, ISO 14509-2 provides an
assessment method using reference craft and this part of 1ISO 14509 provides a predictive measurement
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0d based on the work of the SoundBoat project. soundBoat was funded by the European g
various European Marine Industry Associations and industrial partners to develop alternative
ng sound emission from recreational craft. Over the two years of the project, more than 64

mbination of hull-water sound, derived from hull parameters, and exhaust outlet sound, deriv
surement on board the craft under test, to predict the sound pressure level that-would be

h had the craft undergone pass-by testing according to ISO 14509-1. The method specified in
14509 does not require a measurement platform to be established and.testing can be
pendently of location and weather restrictions. This method does not require a list of referenc
blished and provides a reproducible assessment procedure comparable_to ISO 14509-1 pass-
in 2 dB.

SoundBoat project has concentrated on specific craft types@nd has only tested craft with t
racteristics:

bottom type configuration of not more than two chines;
square transom configuration;
length of hull 11 m or greater.
SoundBoat project was successfully ggmpleted in early 2005, but industry continues to gathe
vater testing and, as the data model'is refined with further validation of the concept, the param
be revised appropriately. The .SoundBoat project team do not believe that craft outside

racteristics are unsuitable for_assessment using this part of ISO 14509; however, where a
rent craft is to be assessed; it might be beneficial to test according to ISO 14509-1.
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Scope

part of ISO 14509 specifies the procedures for assessing sound’)emission of powere
eational craft of length up to 24 m with a Froude number greater than 1,1. It is not applicable
preraft (PWC).

part of ISO 14509 specifies the determination of the A-weighted sound pressure level by d
ulation method and a measurement method.

Normative references

following referenced documents are indispensable for the application of this document,
rences, only the edition cited applies.*Fer undated references, the latest edition of the
iment (including any amendments) applies.

8665, Small craft— Marine “propulsion reciprocating internal combustion engines
surements and declarations

8666, Small craft — Principal data
10087, Small craft—=Craft identification — Coding system

14509-1, Small/ craft — Airborne sound emitted by powered recreational craft — Part
surement procedures

60942 “Electroacoustics — Sound calibrators

IEC

d monohull
or personal

ombining a

For dated
referenced

— Power

1: Pass-by

61672-1, Electroacoustics — Sound level meters — Part 1. Specifications
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3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 8666 and the following apply.

3.1
recreational craft
craft of any type, regardless of the means of propulsion, intended to be used for sports and leisure purposes

3.2

maximum A-frequency weighted sound pressure level for recreational craft
maximum A-weighted sound pressure level

LpAn]ax i i
maximum gound pressure level achieved from measurement at the passage of the craft under-specified

operating cpnditions, measured with frequency weighting A according to IEC 61672-1

NOTE It is expressed in decibels (dB).
3.3
Froude number
Fn
Fn = max__ (1)
(& Lw)
where

Vmax I8 the maximum boat speed, expressed in metres per.second (m/s);

g Is the given gravitational constant g = 9,8 m/s2;

wi I8 the length of the water line, expressed.in‘metres (m).

NOTE Adapted from EU Directive 2003/44/EC.

4 Symbols
Ly length of hull, as defined’in ISO 8666, expressed in metres (m)
L, Amax maximum A-fregquency weighted sound pressure level of the craft, expressed in decibels (dB)

L, pAsmax maximum Asfrequency weighted, S-time weighted sound pressure level of the craft as measurdd in
ISP 145091, expressed in decibels (dB)

L uF A-weighted hull-form sound pressure level calculated according to Equation (A.1), expressedl in
decibels (dB)

L,oB average A-weighted on-board sound pressure level measured according to Equation (B.1),
expressed in decibels (dB)

Tos propagation attenuation from on-board measurements to 25 m as given in Equation (B.3), expressed
in decibels (dB)

2 © 1SO 2009 - All rights reserved
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5 Sound assessment method

The hull-form sound pressure level shall be calculated according to Annex A. The on-board sound pressure
level shall be measured according to Annex B. The estimated L,amqy for the craft under assessment is the
sum of the predicted L, and the propagation-corrected L,og, and shall be calculated as follows:

LpHFJ

LyoB —T25
10

10

Lyamax =101g 10[ (2)

The| result of this calculation will be within +2 dB of L agmayx, Measured for the same craft gccording to
ISO[14509-1, taking into account the stated measuremenfuncertainties of ISO 14509-1 and.ISO 14509-3.

6 [Testreport

Thelassessment report shall include the following:

a) |a reference to this part of ISO 14509;

b) |a declaration that all of its requirements are met;

c) |the name and signature of the assessor and the date of thie assessment;

d) |details of the measurement devices used, together with their serial numbers;
e) |L,yE, calculated according to Equation (A.1);

D

f) |the individual A-weighted on-board sound-pressure levels measured according to B.2 and the resulting

L o calculated according to Equation, (B:1);

9) |L,amax calculated according to Clause 5;

h) [details of the manufacturer and boat model (if available), according to ISO 10087;

i) |details of the engine manufacturer, engine and drive type.

© 1SO 2009 — All rights reserved 3
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LonF shall be calculated using Equation (A.1) or Equation (A.2).

Annex A
(normative)

Hull-form sound pressure level calculation

NOTE
passing craft

LyhF 7

where

v s
or

LyHF 3
where

Vkn IS

301g(vkn) +519(Ly) + 20

he speed of the craft, expressed in knots (kn).

he calculated result i1s the predicted sound pressure level generated by the hull-water interaction |of a
at a distance of 25 m perpendicular to the side of the craft.

j+5|g[L—Hj+28,7
S Tm

he speed of the craft, expressed in metres per second (m/s);

© 1SO 2009 - All rights reserved
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Annex B
(normative)

On-board sound pressure level measurement method

B.1 General

B.1[1T Equipment specifications

Thel sound measurement equipment including the sound level meter, associated low-pass filtern ang

windshield

recgmmended by the manufacturer shall meet the requirements for a class 2 instrumént afcording to

IEC|61672-1. A sound calibrator that meets the requirements for a class 1 instrumentsaccording td
shall be used.

IEC 60942

Thel| overall acoustic performance of the measurement equipment shall be checked with the sound calibrator

accprding to the instructions of its manufacturer at the beginning and end of each individual craft

test (which

con|prises seven nominal measurements), and at least at the beginning and’énd of each measurement day.

The| sound calibrator used for calibration of the sound level meter shalundergo laboratory verifigation every

yeaf with traceability to a primary standards laboratory.

B.1,2 Microphone positions

Measurements shall be made at the seven microphone-pgsitions given in Figure B.1.

Dimensi

1,2

-

'
//

a) Microphone over side deck or transom (profile view)

Figure B.1 (continued)

© 1SO 2009 — All rights reserved
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Dimensions in metres

Y

1,2

e ™

1,2

Y

1.2

b) Square transom (top view)

Dimensions in mégtres

A
N_
N~
 J
c¢) Round transom (top view)
Key
1to 7 microphone positions
a  Water line. ¢ Centre line of craft.
b Hull. d  Swim platform.

Figure B.1— Microphone positions
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Microphones shall be located as close as practically possible to the dimensions indicated in Figure B.1.

The microphone shall have omnidirectional directivity characteristics and shall be generally oriented
horizontally away from the craft.

B.1.

3 Operating conditions

IMPORTANT — These measurements may be carried out without regard to wind velocity, rain or other
precipitation, or wave height. However, the measurements should not be carried out in conditions
beyond the design category of the boat.

B.1
pers
75 K

B.1
All
inst

B.1
(37,
(37,

B.1

propeller/impeller thrust is parallel to the bottom/keel-line of the craft to within + 2°, hereafter re

the other operating conditions (fuel used, run-up time, etc.) shall complyDwith the ma

3.1 Craft shall be operated with an equivalent two-person load except for craft inténg
on which shall have an equivalent one-person load. An equivalent one-person load-is
g = 20 kg.

3.2 The engine of the craft shall be raised to operating temperature before-the measure
uctions.
3.3 The engine shall be operated at full throttle for all tests. Ifthe craft speed exces

3.4 For propulsion systems equipped with adjustable trim, the trim angle shall be adjusteg

ed for one
defined as

ment starts.
nhufacturer's

ds 70 km/h

8 kn), the engine throttle shall be adjusted to maintain a maximum speed of 70 kn/h + 2 km/h
B kn + 1,08 kn).

so that the
ferred to as

falls within

levdl trim for all test conditions.

B.1)3.5 The craft shall be trimmed for zero heel for all tests.

B.1)3.6 The propeller/impeller shall be selected such that, at full throttle, the engine speed

+ 4 Pb of the declared engine speed at level*rim, in accordance with ISO 8665. In the case of spark-ignition

eng
rang
the

propellers, the pitch shall be fixed in the position required to obtain the declared engine speed at

or a

B.2

The
(i.e.
Figu

Dur
this

NOTE

nes without speed governor, the declared engine speed shall be the mid-point of the full th
e recommended by the manufacturérfor propeller selection. In the case of engines with speeg
declared engine speed shall be the“governed speed specified by the manufacturer. For contr

s near to full throttle as posSible, to achieve the maximum boat speed or 70 km/h, whichever is

Measurement of on-board sound

A-weighted eguivalent continuous sound pressure level below and including the 500 Hz third d
below 562\Hz) shall be measured over a 10 s period at each of the seven microphone
re B.1,

ottle speed
governors,
bllable pitch
full throttle,
the lesser.

ctave band
positions in

st sound. In

In order to provide frequency spectra as shown in Figures B.2 and B.3, a frequency analysis mig

performed.
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Rigure B.2 — Example of a sound spectrum showing’ clear orders of exhaust sound
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Figure B.3 — Example of a more random sound spectrum without dominating exhaust sound
showing no clear harmonics
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