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British Standard Methods for

Testing and rating fan coil units,

unit heaters and unit coolers

Part 5. Acoustic performance; with ducting

Section one. General

1. Scope

This Part of this British Standard deals with methods of
testing and rating for sound power emission resulting from
the operation of the air-moving parts of fan coil units, unit
heaters and unit coolers that are defined in Part 3 of this
standard, when used with ducting. It gives instructions
for calculations, and for the presentation of test results
comprising:

(a) sound power radiated from the outlet of a unit;

(b) sound power radiated from the inlet of a unit;

(c) sound power radiated from the casing of a unit.

2. References

The titles of the standards publications referred to in this
standard are listed on the inside back cover.

3. Definitions

For the purposes of this British Standard the definitions
of acoustic terms given in BS 661 apply; other definitions
given in BS 4856 : Part 3, together with the following,
also apply.

3.1 frequency range of concern. For general purposes, the
frequency range of concern includes those octave bands
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.

NOTE. The one-third octave bands of concern are those with centre
frequencies between 100 Hz and 10 000 Hz, excluding any band in
which the level is more than 40 dB below the highest band pressure

level. For special purposes, other frequency ranges of concern may
be defined depending upon the characteristics of the noise sources.

4. Nomenclature

Symbol Quantity Unit
P Sound pressure Pa
Py Reference sound pressure

(=2x 107°Pa) Pa
Lp Sound pressure level dB

=20 '0910%
w Sound power W
w, Reference sound power (= 10712 W) w
Ly Sound power level dB

w
=10 Iongo

* 1 mbar =102 N/m? =100 Pa.
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Symbol Quantity Unit
Le Mean octave band (or one-third octave

band) sound pressure level dB
Lp, Mean octave band (or one-third octave

band) reference sound source pressure

level dB
L'y Octave band (or one-third octave band)

sound power level dB
L'w, Octave band (or one-third octave band)

reference sound source power level dB
L Arithmetic mean sound power level of

the two one-third octave bands adjacent

to the one-third octave band under

consideration (see clause 10) dB
f. Octave band (or one-third octave band)

centre frequency Hz
Q Air volume flow rate at test conditions m?3/s
S Total surface area of the room m?
T Reverberation time of the room s
v Volume of the room m?
X, End reflection correction dB
A Wavelength of sound at the centre

frequency of the octave (or one-third

octave band) m
o Random incident absorption coefficient

Barometric pressure mbar*

5. Instrumentation

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 % inch (13 mm)
microphone and an extension cable, but for devices
producing low noise levels it may be found necessary to
use a 1 inch (256 mm) microphone, because of its greater
sensitivity.

Non-acoustic instrumentation shall comply with the
requirements of BS 4856 : Part 3.

6. Test procedure

6.1 General. The tests shall be carried out under the condi-
tions specified and in accordance with the methods describec
in section two, namely the ‘direct’ or ‘substitution’ methods,
as follows:

(a) Direct method. With the direct method, the sound

power level is calculated from the CHdiments
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A is the length of the duct, complying with the requirements of (1) Resistance screen (e.g. perforated plates to give uniform
clause 10(e) of BS 848 : Part 1 : 1963 air flow.
D is the diameter of the duct. D should approximate to the (2) Conical inlet complying with the requirements of clause 10(e)

hydraulic diameter of the unit inlet Hp, where
4 X area of inlet
length of perimeter

Hp

Hp is the hydraulic diameter of the unit inlet 1
Hp, is the hydraulic diameter of the unit inlet 2
Hp3 is the hydraulic diameter of the unit inlet 3

(a) Free air inlet

of BS 848 : Part 1 : 1963.
(3) Transition piece linking rectangular duct to circular duct.
Included angle not to exceed 20°.

(4) Chamber having cross-sectional area not less than four times
unit air inlet area, with an aspect ratio similar to that of the
inlet.

(5) Low loss resistance screen having 50 % free area to give
uniform air flow.

Figure 1. Arrangements of equipment for measurement of outlet noise on units with either free air inlet or ducted inlet

pressure levels produced by the unit in a special rever-
berant test room and from the total absorption of the
room.

(b) Substitution method. With the substitution method,
the sound power level is calculated by comparing the
measured sound pressure levels produced by the unit in
a special reverberant test room with the sound pressure
levels produced in the same room by a reference sound
source of known sound power output.
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6.2 Installation of a unit for test

6.2.1 General. The unit shall be mounted in accordance
with the manufacturer’s specification and be operated
throughout the tests at the nominal rated supply voltage
(£ 2.5 %) and the nominal supply frequency.

If the voltage cannot be maintained within = 2.5 %,
a voltage stabilizer or other appropriate means shall be
employed.

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

in operation. Documents
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(b) Ducted inlet
Figure 1 (concluded)

6.2.2 Sound power from air outlet for units ducted into
the conditioned space. As it is not practicable to measure
the sound power from the outlet with the air flow system
used for air volume measurements in BS 4856 : Part 3, the
unit shall be connected to ductwork system similar to that
shown in:

(a) figure 1(a) if it is designed to operate with a free air
inlet;
(b) figure 1(b) for units for use with a ducted inlet.

The air volume flow through the unit under test shall be
adjusted to the appropriate point on the unit air volume
performance curve as determined in the air volume
measurements made in accordance with BS 4856 : Part 3.

An outlet duct of cross-sectional area equal to the unit air
outlet, and minimum length of 2 m, shall be connected to
the unit air outlet.

6.2.3 Sound power from unit inlet for units supplying air
to outside space. The unit shall be set up in the test room
as shown in figure 2. The outlet duct shall incorporate a
suitable silencer and be connected in accordance with
arrangement A or B as described in clause 10 of BS 4856 :
Part 3 : 1975.

NOTE. To reduce the noise radiated from the outer surfaces of
the outlet duct, it is recommended that the duct is constructed

from relatively heavy material or acoustically lagged when this is
considered necessary.

6.2.4 Sound power from unit casing for units ducted into
and out of a space. 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 other than the mounting surface(s). The
unitshall not be mounted on the centre line of the mounting
surface.

A unit designed for normal service when mounted away
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All dimensions are in metres

from a wall, floor or ceiling shall be installed for test such
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.

The unit shall be connected to an air flow similar to that
shown in figure 3. The air outlet shall be connected in
accordance with arrangement A or B as described in

clause 10 of BS 4856 : Part 3 : 1975.

NOTE. To reduce the noise radiated from the outer surfaces of
inlet and outlet ducts, it is recommended that these are constructed
from relatively heavy material or are acoustically lagged when this is
considered necessary.

6.3 Detailed test methods

6.3.1 General. For fixed speed units, the tests shall be
made at this speed. For stepped speed units, the tests shall
be made at each speed.

NOTE. Provided that the acoustic spectrum of the device does
not contain significant discrete frequencies, as tested according
to clause 17, an octave band analysis is adequate.

All tests shall be carried out in the following way.

(a) Set the required supply voltage and when this has
been held constant to within + 2.5 % for 10 min,
commence the test. 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 clause 19.

(c) Determine the air volume flowwusing the conical
inlet described in clause 19(e) of %&Hmﬁﬁﬂeﬁ
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