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Want to find out more about these products?
Call 1300 138 007 or visit www.mhiaa.com.au

High Performance Air-Conditioning

FDUM FDUA

• Condensate Drain Pump Included
• Low Profile - 280mm Height
• Single Phase Electrical Supply
• DC Fan Motor
• Automatic or Manual ESP Setting
• Medium Static Presure 60pa~100pa
• High Air Flow

• Condensate Drain Pump Included
• High Static Presure - up to 200Pa
• 398mm Height
• DC Fan Motor
• High Air Flow
• Manual ESP Setting

5.0-14.0kW 7.1-16.0kW

10.0kW

Micro Improved maintenance

12.5 & 14.0kW

Blue
Fin

Blue
Fin

100m  
Pipe Run 

RC-EX1A

• Energy management • Comfort • Convenience • Service

• Energy 
management 

• Comfort 
• Convenience 

• Service
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It says much for the opportunity  

lying dormant in our existing building 

stock that commercial office buildings 

constructed almost half a century  

ago can outperform – after they’ve been 

refurbished, that is – many new builds.

The transformation of the 1966-built 
commercial office tower at 247 Adelaide 
Street in Brisbane is one such example.

Having the equivalent of a 0 star  
NABERS energy rating in 2010, a 
$980,000 refurbishment of its mechanical 

services, building management system 
and electrics has turned the fortunes of 
this classic around. Within just two years, 
it had secured a 5 star NABERS energy 
rating.

But transformations of this calibre don’t 
just happen organically or spontaneously.

Such was the innovation and eye for 
detail here that services consultant 
Norman Disney & Young (NDY) was 
recognised with the 2014 AIRAH Award 
for Best HVAC&R Retrofit or Upgrade.

“247 Adelaide Street stands apart from 
other buildings as an example of where 
attention to detail and getting the basics 
right in an older building can deliver 
excellence in energy efficiency,” says NDY 
director Andrew Gentner, M.AIRAH.

That such results were achieved while the 
building remained fully tenanted makes 
it all the more remarkable.

Gentner says the achievement of a major 
plant upgrade and 5 star NABERS rating 
in a fully occupied 45-year-old CBD 
office tower provides the clearest possible 
demonstration that 247 Adelaide Street 
is adaptable for building technology 
changes and user demands.

The building is now one of the oldest  
in Queensland to achieve this rating.

ABSOLUTE ZERO
In order for the project to fulfil Green 
Building Fund application requirements, 
NDY was approached by project manager 
Napier Blakeley and asked to provide an 
assessment of the seven-level building’s 
energy usage.

“The first step was to conduct an audit 
into the existing equipment and operating 
times,” says NDY’s senior project engineer 
Glenn Geary. “Results were tabulated to 
obtain a baseline to confirm what energy 
reductions were required to fulfil the 
Green Building Fund (requirements).”

The audit revealed the building was 
conditioned by an aging, reciprocating 
chiller that has constant-flow chilled 
water supplying a constant-speed air-
handling unit (AHU) on each floor,  
with face and bypass dampers.

The existing BMS was found to be not 
much more than a time clock, offering 
limited control of the mechanical plant 
and common-area lighting. Leaks were 
also identified in the both the face and 
bypass dampers.

Mid-century
modernised
Like so many office towers from its era, 247 Adelaide Street  
in Brisbane’s CBD stands unassuming beside its contemporary 
neighbours. But looks can be deceiving. Sean McGowan 
reports on the 1960s classic that has gone from zero to hero, 
and saw NDY claim the 2014 AIRAH Award for Best HVAC&R 
Retrofit or Upgrade.

AIRAH AWARDS 2014 WINNER

247 Adelaide Street 
jumped from a 0 to 5 star 
NABERS energy rating 
following the replacement 
of its services.
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This had led to such high energy use  
that a calculation had awarded a NABERS 
baseline rating of zero stars.

It was clear that the only way was up.

With a 4.5 star NABERS rating being 

sought, NDY’s MPlus Division was 

subsequently commissioned to provide 

the services upgrade. The scope included 

mechanical services, BMS design, 
electrical services and engineering 
commissioning services.

“The next step was upgrading all the 
existing equipment to the most energy-
efficient operation possible, increasing 
reliability without reducing capacity,” 
says Geary.

An investigation into the most efficient 
chiller was done, and the consultant’s 
advice provided to the client.

The recommended chiller was a magnetic-
bearing 500kW unit for high-efficiency 
low-load operation. It was slightly 
oversized to allow for future requirements.

Geary says this range had the most 
efficient coefficient of performance  
for the size of the chiller required:  
in the 50 to 75 per cent range.

“As most of a chiller’s life is spent 
operating at lower than 75 per cent 
capacity,” he says, “the selected chiller 
offered larger efficiencies at these lower 
operating conditions.”

The chilled water tank.
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A chiller plant efficiency and 
optimisation solution was also to be 
implemented. This proprietary system 
manages the analytics, diagnostics 
measurement and verification of the 
chiller to provide improved efficiencies.

Chilled-water pump motors were also 
selected for the most efficient pump 
curve.

A functional brief was then prepared,  
and from this, a list of required points 
was tabulated to obtain full control over 
the operation of the mechanical and 
lighting systems.

Airmaster was subsequently appointed as 
mechanical services contractor.

“The collaboration with Airmaster was 
one of the main reasons for the success 

of this project,” says Geary. “Weekly 
meetings and inspections were carried 
out, and problems were sorted out early. 
Airmaster suggested different energy-
saving options throughout this project.”

COMPOUND SAVINGS
As well as aiming to improve the 
building’s energy performance to 
achieve a 4.5 star NABERS energy rating, 
associated greenhouse-gas-emissions 
reductions were also sought. Another aim 
was to improve the asset value for owner 
TransAction Property Services.

The mechanical services refurbishment 
therefore also incorporated the 
installation of new variable-speed drives 
(VSDs) for pumps and AHU fan motors.

According to Geary, the installation of 
VSDs on fans provided a lower start-up 
current, and allowed the amount of air 
delivered to the diffusers to vary, because 
it changed the duty from a constant-
volume system.

LESSONS FROM THE CONSULTANT
NDY senior project engineer Glenn Geary talks us through  
the lessons 247 Adelaide St revealed and underlined.
1.	 A	comprehensive	site	audit	of	the	condition	and	operation	of	all	existing	

equipment	is	required	to	design	the	most	energy-efficient	upgrade.

2.	 Work	closely	with	the	contractor	and	project	manager.	At	a	minimum,	
weekly	meetings	are	essential	for	a	project	of	this	magnitude.

3.	 Focus	on	commissioning	at	the	start	of	the	project,	and	make	the	
contractor	fully	aware	of	the	requirements	of	the	commissioning	project.
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After some experimentation, most  
fans were set to 35Hz, or 70 per cent. 
This modulation would not only improve 
energy efficiency, but lead to improved 
occupant comfort conditions.

Replacement of face and bypass dampers 
on all AHUs was also prescribed.

“The replacement of face and bypass 
dampers was initially suggested by 
Airmaster after they discovered leakage,” 
says Geary. “Testing and modelling was 
carried out that verified there were energy 
savings to be made.”

A 2,000 litre chilled water thermal tank 
was also incorporated.

Geary says this initially came about 
because the recommended minimum 
capacity for the selected chiller was 5,000 
litres, and there was a capacity of about 
3,500 litres in the existing system.

It was also decided that solid-state control 
should be installed on the heaters to 
reduce power consumption. And a new 
strategy for control of temperature and 
chilled-water flow was also implemented.

Tenant metering was replaced to provide 
compliant metering and recording 
capability for the building owner. LED 
lights and a lighting control system 
rounded out the refurbishment works.

CAREFUL STAGING
The $980,000 refurbishment began  
in October 2011.

That these works were carried out 
without the loss of a single tenant – and 
the building out of operation for just one 
weekend – is testament to the careful 
planning and staging undertaken.

All works were programmed to have 
minimal impact on the operation of the 
fully occupied building. Major equipment 
upgrades and replacements, such as the 
chiller, were staged to occur during the 
cooler months to minimise the impact on 
building comfort conditions.

Extra attention was given to those tenants 
whose operations required around-the-
clock power.

“We initially planned two major 
electricity shutdowns to test and replace 
main switches, old pyro cable and 
automatic transfer switches,” says Geary. 
“But two of the tenants were a call centre, 
and a travel doctor.”

The program was therefore revised to 
incorporate only one complete power 
shutdown, which was carried out across 
one weekend.

A portable generator was hired, and 
temperature alarms installed within the 
doctor’s premises. It was a technician’s 
role to ensure no power failures occurred 
during the shutdown.

Most other works during the three-and-
a-half month refurbishment period were 
carried out after hours, reducing the 
impact on most tenants.

CO-OPERATION KEY
The commissioning of the refurbishment 
project at 247 Adelaide Street was carried 
out by Scott Zenko from Engineering 
Commissioning Services (ECS) across the 
entire course of the installation.

Geary says the early engagement of 
the mechanical contractor – and their 
collaboration with the fastidious Zenko 
– was an important contributor to the 
success of the project.

Because of this, he says the 
commissioning process was relatively 
straightforward.

“In carrying out the witness testing, it 
was obvious that simple energy-saving 
wins could be achieved,” says Geary. 
“Straight after the commissioning of the 

chiller, it was apparent we would achieve 
the 4.5 star NABERS energy rating, and 
with a vigorous commissioning process 
the aim was to better this.”

Ultimately, a 5 star rating was achieved 
through chilled-water set-point reset, 
VSD set-point reset, and a number of 
other strategies that were refined during 
the commissioning process.

The rearrangement of tenant meter 
circuits also allowed all tenant energy 
usage to be more accurately recorded.

Testing of services occurred over a 
month, and fine-tuning of the facility was 
carried out over the course of a six-month 
period, with energy consumption tracked 
on the BMS.

ZERO TO HERO
The refurbishment of 247 Adelaide Street 
in Brisbane was completed in July 2012, 
with a 5 star NABERS energy rating 
achieved after a one-year tracking period.

“The NABERS rating achieved is 
testament to focusing on commissioning 
up front rather than as an activity that 
is completed at the end of the project,” 
says Geary. “All involved on this project 
should be commended for embracing this 
concept.”

The refurbishment has delivered an 
annual energy saving of 286,241kWh – 
equal to a 54 per cent improvement on 
base building energy consumption.

Annual energy cost savings are in the 
vicinity of $64,000 per annum, while 
annual carbon emissions reductions are 
more than 300,000 tonnes of CO2.

The refurbishment has also delivered  
a base building peak demand reduction 
of 70kW. The building’s power factor 
average has also improved – now  
0.95 compared to that of 0.75 recorded 
previously.

As well as reducing the building’s energy 
consumption, the temperature control 
and lighting improvements have lifted 
tenant satisfaction.

“The success of the project can be 
attributed to the collaboration of all 
stakeholders, including the building 
tenants,” says Gentner.

“247 Adelaide Street presents innovation 
in true eco-efficiency, and could be a 
valuable case-in-point for Australia’s 
existing buildings.” ❚

PROJECT 
AT A GLANCE
The personnel
Building owner:    
TransAction	Property	Services
Commissioning:  Engineering	
Commissioning	Services	(ECS)
Mechanical contractor:   
Airmaster
Project manager:   
Napier	Blakeley
Services consultant:   
Norman	Disney	&	Young	(NDY)

Equipment list
BMS:  Honeywell
Chilled-water valves:  Belimo
Chillers:   Climaveneta
Chiller management:  PlantPro
Motors:  Teco
Solar air conditioners:   
ICE	Solair
VSDs:  Danfoss


