
GUIDELINE ON BOUNDARY NOISE LIMIT 
FOR CENTRALISED AIR CONDITIONING AND VENTILATION 

SYSTEMS IN NON-INDUSTRIAL BUILDINGS  
  
 

1. Scope 
 
This guideline sets out the maximum boundary noise emission limits for 
centralised air conditioning and ventilation systems in non-industrial buildings. 
The adoption of the guideline would help minimise noise nuisances from such 
sources. It was developed by NEA in consultation with the Singapore Institute of 
Architects, Institute of Engineers Singapore and the Association of Consulting 
Engineers Singapore. 
 
Qualified Persons may use the Guideline in their specification, design and 
installation of centralised air conditioning and mechanical ventilation systems in 
non-industrial buildings.  
 
 

2. Boundary Noise Limits 
 
 The noise level from the centralised airconditioning or ventilation system should 

not exceed the following boundary noise limits subject to applicable correction 
factors as per paragraphs 4 and 5 below: 

 
Type of affected 
premises 

Boundary noise limit (reckoned as the equivalent 
continuous noise level over 15 minutes) in decibels 

(dBA) 
 Day 

7 am to 7 pm 
Evening 

7 pm to 11 pm 
Night 

11 pm to 7 am 
Noise Sensitive 
Premises such as 
hospital, home for 
the aged sick, 
library, etc 

60 55 50 

Residential 
Premises 

65 60 55 

 
 
3. Measurement Points 
 

(a) For equipment installed at ground level, the noise measurement should be 
made at the site boundary.  

 
(b) For equipment that is installed above ground level e.g. at roof-top, the 

noise level shall be computed for a point that is at the site boundary and at 
the same height as the equipment. The locations for noise measurements 
are at Annex 1. The methodology/example of the computation to be used 
is at Annex 2.  



4. Background Noise Correction Factor 
 
The adjusted value for the maximum noise level shall be obtained by adding the 
correction factor corresponding to the difference between the maximum 
permitted level and the background noise level, set out in the Table below, to the 
higher of the 2 noise levels.  

 
Difference between 2 noise 

levels in decibels (A) 
Correction factor in decibels (A) 

(a)  Below 2 3 

(b) 2 to less than 4 2 

(c)  4 to less than 10 1 

(d)  10 and above Nil 
 
 

5. ‘Modifying Factor’ Adjustments  
 
Where a noise source contains certain characteristics, such as tonality, 
impulsiveness, intermittency, irregularity or dominant low frequency content, 
there is evidence to suggest that it can cause greater annoyance than other noise at 
the same level and a penalty of 5 dBA shall be added for each of the following 
characteristics, up to a maximum of 10 dBA, in accordance with Annex 3. 
 
On the other hand, some sources may cause less annoyance where only a single 
event occurs for a limited duration. The adjustments for duration are given in also 
given in Annex 3. 
 
 

6. Type of Noise Meter  
 

Measurements of noise levels for the purposes of this Guideline shall be carried 
out with a noise meter which complies with the standards specified in the 
International Electrotechnical Commission Publication 651 (Type 1) and 
Publication 804 (Type 1), or any other comparable standards. 
 
 

7. References  
 
Environmental Pollution Control (Boundary Noise Limits for Factory Premises) 

Regulations, 1999, National Environment Agency, Singapore 
 
New South Wales Industrial Noise Policy, Jan 2000, New South Wales 

Environment Protection Authority, Australia 
 



Annex 1 
 

LOCATION FOR NOISE MEASUREMENT 
 
 
 
Case 1 : Equipment at Ground Level  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Case 2: Equipment above Ground Level 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Compute Noise Here  

Fence 

Measure Noise Here  

Fence 

Mechanical 
Equipment 

Mechanical 
Equipment 

Measure Noise Here  

Receptor 

Receptor 

Non-Industrial 
Building 

Non-Industrial 
Building 



Annex 2 
 

COMPUTATION OF NOISE LEVELS 
 
 
 
 
 
 

Mechanical 
Equipment 

d1 

d2 

L2 

L1 

The noise level measured at distance d1 is L1 (in dBA). 
The computed noise level at distance d2 is L2 (in dBA). 
 
L2 = L1 –20log(d2/d1) 
 



Annex 3 
 

‘MODIFYING FACTOR’ ADJUSTMENTS 
 
 

Definitions to support the modifying factor corrections 
 
Tonal noise –containing a prominent frequency and characterised by a definite pitch. 
 
Low-frequency noise –containing major components within the low frequency range 
(20Hz-250Hz) of the frequency spectrum. 
 
Impulsive noise –having a high peak of short duration or a sequence of such peaks. 
 
Intermittent noise –the level suddenly drops to that of the background noise several 
times during the assessment period, with a noticeable change in noise level of at least 5 
dB. 
 
Adjustment for duration –applied where a single event noise is continuous for a period 
of less than two and a half hours in any 24-hour period. The acceptable noise level may 
be increased by the adjustment shown in Table 1.2. This adjustment is designed to 
account for unusual and one-off events, and does not apply to regular high-noise levels 
that occur more frequently than once per day. 
 
Maximum adjustment –the maximum correction to be applied to the criteria or the 
measured level where two or more modifying factors are present. The maximum 
adjustment is 10 dBA where the noise contains two or more modifying factors 
(excluding the duration correction). 



Table 1.1. Modifying Factor Corrections 
 
 
Factor Assessment / 

measurement 
When to apply Correction1 Comments 

Tonal noise 
 

One-third 
octave or 
narrow 
band 
analysis 

Level of one-third octave 
band exceeds the level of 
the adjacent bands on both 
sides by: 
--5 dB or more if the centre 
frequency of the band 
containing the tone is above 
400 Hz 
--8 dB or more if the centre 
frequency of the band 
containing the tone is 160 
to 400 Hz inclusive 
--15 dB or more if the 
centre frequency of the 
band containing the tone is 
below 160 Hz 

5 dB2 Narrow-band 
frequency 
analysis may 
be required to 
precisely detect 
occurrence 

Low 
frequency 
noise 

Measurement of 
C-weighted and 
A-weighted 
level 

Measure/assess C- and A- 
weighted levels over same 
time period. Correction to 
be applied if the difference 
between the two levels is 
15 dB or more 

5 dB2 C-weighting is 
designed to be 
more 
responsive to 
low-frequency 
noise 

Impulsive 
noise 

A-weighted fast 
response and 
impulse 
response 

If difference in A-weighted 
maximum noise levels 
between fast response and 
impulse response is greater 
than 2 dB 

Apply difference in 
measured levels as 
the correction, up to 
a maximum of 5 dB 

Characterised 
by a short rise 
time of 35 
milliseconds 
(ms) and decay 
time of 1.5s 

Intermittent 
noise 

 Level varies by more than 5 
dB 

5 dB Adjustment to 
be applied for 
night-time 
only. 

Duration Single-event 
noise duration 
may range from 
1.5 min to 2.5 h 

One event in any 24-hour 
period 

0 to –20 dBA The acceptable 
noise level may 
be increased by 
an adjustment 
depending on 
duration of 
noise.(see table 
1.2) 

Maximum 
adjustment 

Refer to 
individual 
modifying 
factors 

Where two or more 
modifying factors are 
indicated 

Maximum 
correction of 10 
dBA2 (excluding 
duration correction) 

 

Notes :  
1. Corrections to be added to the measured or predicted levels. 
2. Where a source emits tonal and low-frequency noise, only one 5-dB correction 

should be applied if the tone is in the low-frequency range. 
 



Table 1.2 Adjustments for duration 
 
 

Increase in acceptable noise level, dBA Duration of noise 
(one event in any 24 hour 
period) 

Daytime and evening 
(7 am to 11 pm) 

Night-time 
(11 pm to 7 am) 

1.0 to 2.5 hours 2 Nil 
15 minutes to 1 hour 5 Nil 
6 minutes to 15 minutes 7 2 
1.5 minutes to 6 minutes 15 5 
Less than 1.5 minutes 20 10 

 


