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Single duct variable volume systems which incorporate induction capability generate 
a whole new series of problems. Their operation is similar to the standard 
single duct VAV system but rely on drawing warm air from the ceiling space to 
mix with cold primary air for winter operation. This means that radiated noise 
levels are much higher (as there is an open port to the ceiling space) and thus 
the suspended ceiling system construction and performance become an important 
parameter. Again noise level variations of up to 10 dB during normal operation 
are common. Also radiated noise levels are so high that in general it becomes 
impossible to locate these terminals over occupied spaces. 

The most recent VAV terminal system to be released and used in Australian projects 
is a single duct VAV box with both induction capability and including a small 
forward-curved blower to maintain air circulation after the main central plant 
is switched off. This system has all the inherent noise problems of the previous 
one but with additional blower noise source. These systems also require 
considerable care in design and in placement to ensure that radiated and discharge 
noise levels are not excessive. 

A further complicating factor of terminal units which induce air from the warm 
centrezone area is that sound rated partitions require slab-to-slab type 
construction. This is not possible with this sort of system where warm air 
from the air conditioning systems centre zone is the source of heating for the 
building perimeter during winter warm-up periods. No only do high and variable 
noise levels result but also poor privacy conditions between offices are 
guaranteed. So for energy awards! 

Packaged air conditioning units located on each floor can also be a problem unless 
very careful attention to detail is undertaken. Discharge supply and return air 
ducts are common problem areas but the structure borne noise and even airborne 
noise of these plants transmitted straight through very light weight plant room 
walls are often overlooked. 

The final element in the air conditioning system and often the one blamed for 
generating excess noise levels is the air diffuser. This device designed primarily 
to diffuse air evenly throughout a space is really just a flow disturbance in an 
airstream - a standard dipole source. As such the designer aims to achieve good 
airflow pattern at a set optimum condition. No diffuser currently available in 
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Australia is able to vary its profile to take account of varying flow conditions. 

Hence the selection of the diffuser is a compromise:-

select diffuser to handle maximum flow at PWL specified 
- check airflow pattern (normally OK) 

- check noise level at low flow condition (generally 10 dB down) and 
a little too quiet 
check airflow pattern at low flow condition and handling cold air 
(normally very marginal because of the reduced kinetic energy of 
the airjet) 

- check airflow pattern at low flow condition and handling hot air 

(almost always unsatisfactory) 

In this paper examples of installations highlighting these difficulties will 

be shown. 

CONCLUSION 

The adoption of energy usage as a critical design factor in air conditioning 

system design is welcomed. Lack of appreciation of the acoustical implications 

of these energy efficient designs will however guarantee unsatisfactory space 

conditions the retrofit costs of which greatly outweigh the operational cost 
savings achieved. 
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