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1. PURPOSE

The purpose of this document is to describe a method for the determination of the sound
power of split system-type room air conditioners. The sound power level is calculated in
frequency bands from sound pressure measurements in a reverberation room.

This method gives no information regarding the directivity.

2. USE OF DATA

The primary use of the sound power level data obtained from these tests is for the
comparison of the noise levels generated by various units.

As the method does not yield information regarding directivity, the sound power level
must be employed cautiously for the prediction of the sound pressure level. Generally
reverberant sound pressure level may be reliably predicted, but near field and direct field
sound pressure levels will require additional directivity informations.

3. DEFINITIONS

3.1 Split system-type room air conditioned

Equipment designed to provide free delivery of conditioned air to an enclosed
space. It includes a source of reffigeration for cooling and dehumidification and a
means for the circulation and the cleaning of air. The compressor and the
condenser are arranged together as an outdoor unit, while the evaporator is inside
the building. {see fig. 1)

S 1. Condenser
%@ 2. Evaporator
+ 3. Heating coil
4. Compressor

Fig. 1



3.2 Sound pressure level Lp

Ip - 2010310(f) (dB)

where
P is the mean sguare sound pressure (Pa)

po  isthe reference sound pressure (2,103 Pa)

3.3 Sound power level Ly,

w
Lw = IOIng(W) (dB)

where
W is the sound power (W)

W, is the reference scund power (10712 y)

3.4 Fresquency range of interest

The frequence range of imterest in this document includss the octave bands with
centre frequencies from 125 to 8000 Hz,

125 250 300 1000 2000 4000 8000

3.5 Reverberant sound field

The sound field resulting from the super-position of many sound waves dues to
respected reflections at the boundaries.

In this region the influence of sound received directly from: the source is considered
to be negligible.




4. METHOD OF TESTING TO BE USED

It is generslly recognized that the sound spectrum of room air conditioners contains
discrete flequency components which may have an important influence on the misance
caused by the noise. The method of testing to be used is therefore that one which allows
the determination of the sound power of scurces emitsing discrete-frequency sounds.

Henee thesc test rules are based on the Standard IS0 3742.

5. TEST SET-LP

5.1 Reverberation room

Sounb measyrements of split-system type room air conditionners are performed in
a reverberation rooni, which shall be qualified for the measurement of broad-band
noise according to the Siandard ISO 3741.

Since the sound spectrum of room air conditioners usually contains discrete-
frequency components it would be useful to qualify the room for the measurement
of this type of noise according to the Standard 3742,

I this latter qualification is not possible, the test can be carried ont, but will require
more time.

5.2 Equipment location

To test the indoor section of the air conditioner the unit shall be placed in the
reverberation room in an cperating position representative of its normal usage. It
will be connected to the outdeor section through the wall of the reverberation
room. The distance from the floor, from the wall or from the ceiling of the room
required for the normal air circulation pattemn of the equipment shall be respected.

Except for special cases, the equipment shall be located not less than 1.5 m from
any corner of the room and not on one of the center lines.

If the apparatus is eguipped with feet and if no fixing is provided, if is
recommended to isolate the equipment from the floor by means of a resilient
material of low rigidity.

if the equipment is to be fixed on the floor or on the walls, any suitable device may
be used iaking its bearing on the fixing points provided by the manufacturer. Any
other mounting arrangement may alter the noise radiation

For floor mounted units the equipment location is shown in fia. 23 et 2b.



Fig. 2a




To test the outdoors section containing the compressor, its separation from the
walls in the reverberation room shall be not less than 1.5 m {see fig. 3a ef 35).

It will be connected to the indoor section through the wall of the reverberation
room..

Fig. 3a

Fig. 3b



5.3 Test conditions

Acoustical measurements of the split system room air conditioners must be
performed with the compressor operating.

The temperature and humidity must be maintained to keep the unit working within
s normal operating range.

The measurements at all cases shall be performed at steady environmental
conditions which should be recorded. The noise caused by any compensation
equipment will belong to the background noise and care must be taken that it
remains within the limits allowed by the fundamental acoustical Standard
180 3741.

The controf and the stability of the normal supply voltage to the equipment shall be
assured.

5.4 Operating conditions

The supply voltage shall be adjusted and maintained at the value specified by the
manufacturer. If an operating range is indicated then the valze during the test must
be recorded.

The setting of any control devices {dampers, grilles, etc...) shall be specified and
recorded for each test.

For units with several settings tests shall be performed for all the operating
conditions for which results are required.

TEST PROCEDURE

6.1 Measurement of sound pressure level

The test will be qualified according to IS0 3741. However the test procedure will
be carried out acording to ISO 3742, Hence at least six measuring microphone
locations witl be necessary to establish the standard deviation of the sound pressure
level for each octave band.

Shouid the value of this standard deviation conform to the qualification (fable n° 3
in IS0} 3742) then further source locations will not be required to establish the
octave band sound pressure level Otherwise the number of locations will be
calculated using table n° 3 and equation 3 in 180 3742.



6.2 Measurement of background noise

The background noise level (measured without the section under fest equipment
running) shall be at least 6 dB, below the sound pressure level to be measured in
each frequency band of the frequency range of interest.

Special attention must be paid to the noise radiated by the outdoor coempresser
section when measuring the indoor section. This background level must be
measured with the compressor working,.

The corrections for background noise shall be calcutated according to the ISO
Standard 3741, Par,, 723,

6.3 Additional quantities to be measured

In addition to the quantities defined in the acoustical standard required for the
calculation of emitted sound power, afl quantities aflowing the determination of the
operating peint of the room air conditioner on test shall be measured (see 5.4).

6.4 Calculation of sound power level

The sound power of each section of the room air conditioner shall be calculated in
each octave frequency band from the time and space averaged value of sound
pressure measured in the reverberation room

For this calculation, the 1SO Standards recommend two methods :

- the direct method which requires a knowledge of the reverberation time in the
Toom,

- the comparison method, where the measured sound pressure levels are
corpared with the sound pressure levels produced in the same room by a
reference sound seurce of known sound power output,



7. PRESENTATION OF THE RESULTS

The test report shall inchude -
- Sound pewer level per octave band

- Sound power level expressed in dB (4), calculated from the spectrum according to
180 3741 annex C.

- Al indications particular to the tests and described in this document or in the
acoustical standards previcusly mentioned.

8. REFERENCES
Ta perform the acoustical measurements according to this document the requirements
specified in the two following fundamental acoustical standards shall be followed :

af IS0 3743

Determination of sound power levels of noise sources.
Precision methods for broad-band sources in reverberation rooms.

b/ IS0 3742
Determination of sound power levels of noise sources.

Precision methods for discrete-frequency and narrow-band sources in
Teverberation rooms.
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