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Foreword
This Part of this British Standard has been prepared under It is intended to prepare a further Part for acoustic
the direction of the Refrigeration, Heating and Air performance with ducting in respect of the equipment
Conditioning Standards Committee in response to requests  dealt with in Part 3.
from industry. Where reference is made to British Standards for which no
The Committee acknowledge their debt to the Building metric version is available, the appropriate British Standard
Services Research and Information Association’s work in in imperial units should be used in conjunction with
formulating the methods of testing that appear in this BS 350. Attention is also drawn to BS 3763 and PD 5686.
standard.
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British Standard Methods for

Testing and rating fan coil units,
unit heaters and unit coolers

Part 4. Acoustic performance; without additional ducting

Section one. General Symbol Quantity Unit
1 s Ly Octave band (or one-third octave band)

. ocope sound power level dB
This Part of this British Standard deals with methods of .

. : . . Ly Octave band (or one-third octave band)
testing and rating for sound power emission from fan coil r reference sound source power level dB
units, unit heaters and unit coolers that are defined in 'p
Parts 1 and 2 of this standard when used directly in the fe Octave band (or one-third octave band)
conditioned space, i.e. without ducting. It gives instructions centre frequency Hz
for calculations, and for the presentation of test results. Q Air volume flow rate at test conditions m*/s

S Total surface area of the room m?
2. References L

. L . . T Reverberation time of the room s

The titles of the standards publications referred to in this v Vol f th 3
standard are listed on the inside back cover. olume of the room m

A Wavelength of sound at the centre
3. Definitions frequency of the octave (or one-third

octave band) m

For the purposes of this British Standard the definitions

of acoustic terms given in BS 661 apply; other definitions a Random incident absorption coefficient

given in BS 4856 : Part 1, together with the following, B Barometric pressure mbar*
also apply.

3.1 frequency range of concern. For general purposes, the

frequency range of concern includes those octave bands 5. Instrumentation

with centre frequencies between 125 Hz and 8000 Hz,
excluding any band in which the level is more than 40 dB
below the highest octave band pressure level.

The instrumentation shall comply with the provisions of
section two over the frequency range of concern. This
requirement is likely to be met with a % in (13 mm)
NOTE. The one-third octave bands of concern are those with centre microphone and an extension cable, but for devices

frequencies between 100 Hz and 10 000 Hz, excluding any band in ducing | ise | Is i be f d
which the level is more than 40 dB below the highest band pressure producing low noise levels it may be found necessary to

level. For special purposes, other frequency ranges of concern may use a 1in (25 mm) microphone, because of its greater

be defined according to the characteristics of the noise source. sensitivity.
a Non-acoustic instrumentation shall comply with the
- Nomenclature requirements of BS 4856 : Part 1.

Symbol Quantity Unit

P Sound pressure Pa

P, Reference sound pressure 6. Test procedure
— -5
(=2x 107" Pa) Pa 6.1 General. The tests shall be carried out under the

Lp Sound pressure level dB conditions specified and in accordance with the methods
—201 P described in section two, namely the ‘direct’ or
- 0810 Py ‘substitution” methods, as follows.

w Sound power w (a) Direct method. With the direct method, the sound

w Reference sound power (= 1072 W) w power level is calculated from the measured sound

L ° s q level dB pressure levels produced by the unit in a special

w oun pow,/eVr eve reverberant test room and from the total absorption

=10 log;o A of the room.

_ ° . (b) Substitution method. With the substitution method,

Lp Mean octave band (or one-third octave the sound power level is calculated by comparing the

B band) sound pressure level dB measured sound pressure levels produced by the unit in

Lp, Mean octave band (or one-third octave a special reverberant test room with the sound pressure
band) reference sound source pressure levels produced in the same room by a reference sound
level dB source of known sound power output.
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6.2 Installation of the unit for test. A unit designed for
normal service when located on and mounted against a wall,
floor or ceiling shall be installed for test in such a way that
no part is within 1.5 m of a surface at right angles to the
mounting surface. The unit shall not be mounted on the
centre line of the mounting surface.

A unit designed for normal service when located on and
mounted away from a wall, floor or ceiling shall be installed
for test in such a way that no part is within 1.5 m of any
surface. The unit shall not be mounted at any position of
test room symmetry.

NOTE. Tests may be conducted with the unit mounted in positions
which do not conform to the two preceding positions but which

are representative of specific applications. When a unit is mounted
near one or more reflecting planes, the acoustic radiation impedance
may differ appreciably from that of free space, and the sound power
radiated by the equipment may depend strongly upon its position
and orientation.

A unit shall be mounted in other respects in accordance
with the manufacturer’s specification and at the nominal
rated supply voltage (* 2.5 %) and the nominal supply
frequency.

The tests shall be made with the air-moving parts only in
operation.

6.3 Detailed test methods

6.3.1 For fixed speed units, the tests shall be made at this
speed. For stepped speed units, the tests shall be made at
each speed. For units with continuously variable speed
controls, the tests shalt be made at the highest and lowest
speeds.

6.3.2 The test shall be carried out in the following manner.

(a) Set the required supply voltage and when this has
been held constant to within £ 2.5 % for 10 min the test
may commence, and the voltage shall be held to within
this limit for the duration of the test.

(b) Determine the mean sound pressure level in the test

room using either the direct or substitution method

described in section two.
6.4 Discrete frequency and background corrections.
Provided that the acoustic spectrum of the device, as tested
according to clause 15, does not contain significant discrete
frequencies, an octave band analysis is adequate.
Background corrections are not permitted if the
background levels are less than 6 dB below the test sound
pressure tevels but the results may then be reported as
being affected by background noise. (See clause 18.)

6.5 Calculation of sound power levels

6.5.1 Direct method. The sound power level produced by
the unit in each octave or one-third octave band within the
frequency range of concern shall be calculated from the
following equation.

Lw=Lp—1010g;o 7T+ 10 logyo V + 10 log, (1 +g)‘7)

+ 10 log,o 1‘%6—14d8

where
W N
Lp =1010g;o ﬁz(mh/w )
i
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where
N is the total number of measurements in the band

L; is the band pressure level resulting from the ith
measurement (in dB)

T is the reverberation time of the room (in s).

6.5.2 Substitution method. The sound power level
produced by the unit in each octave or one-third octave
band within the frequency range of concern is obtained
as follows:

L\IN= L(Nr + ZP - ZPr
NOTE. Ly, represents the known sound power output of the
references sound source.

7. Reporting of test results
The test report shall include at least the following items.

(a) A description of the unit being tested, its installation
and mode of use.

(b) A statement that the test was conducted in full
accordance with this standard.

(c) The quantity measured, including non-acoustic
performance measurements.

(d) A statement as to whether there were discrete
frequency components in the spectrum. If such discrete
frequency components have been identified, the one-
third octave bands in which they occur shall be included
in this report.

(e) The sound power levels calculated from sound
pressure levels not affected by background noise.

(f) Any sound power levels calculated from sound
pressure levels affected by background noise.

8. Presentation of test results

The acoustic rating of the unit shall be presented as a graph
showing sound power level, L(N, plotted versus octave band
frequency (or one-third octave band frequency), f.. For
multiple speed or continuously variable speed units graphs
shall be presented for each test speed tested.

Section two. Test methods

9. General

This section describes in detail two laboratory methods for
determining the mean sound power radiated by a unit in
successive frequency bands using a reverberant test room
having prescribed acoustic characteristics. While other
methods could be used to measure the noise emitted, the
methods here described are particularly advantageous for
rating the sound output of sources which produce steady
noise and for which directivity information is not required.
If the noise level of the source varies, or if directional
effects are present, one of the other methods described in
BS 4196 or summarized in ISO/R 495 or ISO/R 1680 or
ISO 2204 should be selected.

The computation of sound power level from sound pressure
level measurements is based on the premise that the mean
sound pressure level averaged in space and time, Lp, is:

(a) directly proportional to the sound power output of
the source;
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