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Power to the kids
The new Queensland Children’s Hospital in South Brisbane represents the largest capital 
investment in children’s health to have ever been made in the Sunshine State. And as Sean 
McGowan reports, it will all be powered by a world-class central energy plant.

Internal safe access provision on cooling towers at the new Queensland Children’s Hospital. Image: Gary Lynagh Photography.

At a total cost of $1.5 billion, the new 
Queensland Children’s Hospital (QCH) 
project will bring together the staff and 
services of Brisbane’s Royal Children’s 
and Mater Children’s hospitals to provide 
specialist paediatric care for children 
from birth to 16 years of age.

This will make it the single biggest 
specialist children’s hospital in the state, 
with a total floor area of about 80,000 
sq m across 12 clinical levels, as well 
as a four-level basement carpark and 
dedicated helipad.

Importantly, it will accommodate 359 
beds – 25 per cent more than the Royal 
Children’s and Mater Children’s hospitals 
combined.

Along with all the specialist services 
provided at these hospitals, the new QCH 
will also offer a number of new clinics 

for a range of needs. The project also 
includes the associated QCH Academic 
and Research Facility (ARF) that will 
unite children’s health research with the 
hospital.

world-ClAss  
CentrAl energY
Powering this new health infrastructure 
will be a world-class central energy plant, 
housed in its own, five-level purpose-
designed structure.

Featuring some 4,500 sq m of total floor 
space, the central energy plant will satisfy 
the entire power, heating, cooling and 
steam requirements of the new hospital and 
research facility, as well as a future building.

AE Smith was appointed by managing 
contractor Abigroup (now Lend Lease) to 

provide mechanical and energy services 
on the central energy plant. It has also 
been engaged to provide the same services 
to the QCH and ARF projects, as well  
as commissioning.

The plant and structure was designed by 
Floth Sustainable Building Consultants, 
which was engaged to provide full 
design and documentation, including 
construction phase services.

“Queensland Health commissioned  
an external consultant to provide  
a ‘build, own, operate, transfer’  
(BOOT) project brief that detailed  
the end users’ performance  
requirements and identified design 
options for consideration,” says  
Floth’s managing partner and  
principal mechanical engineer,  
R. Glenn Ralph, M.AIRAH.
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“This brief was then used as the basis 
to develop the final design solution 
for the central energy plant based on a 
traditional design, document and build 
delivery process.”

trigenerAtion
Ashley Robinson is project director on the 
Queensland Children’s Hospital project 
for AE Smith’s Brisbane Construction 
division.

“Hospitals historically are large energy 
users, and typically HVAC solutions form 
the majority of this usage,” Robinson 
says. “For this reason lowering energy 
consumption was the main driver for this 
energy plant design.”

As a result, energy efficiency became 
a key driver behind the design of the 
QCH central energy plant – as did 
the environmental impact on the 
surrounding community. The decision 
was made to install a trigeneration plant.

“The trigeneration plant in this format 
is the largest of its type in Australia,” 
Robinson says, “and will prove to be 
world leading.”

It features two gas-powered 2,400kWe 
generators combined with hot water heat 
exchangers providing 5,400kW of heating 
hot water, and two single-stage lithium 
bromide absorption chillers of 1,100kWr 
each.

  the central energy plant 

will satisfy the entire power, 

heating, cooling and steam 

requirements of the new 

hospital and research facility, 

as well as a future building’
Two selective catalytic reduction (SCR) 
systems are also provided, featuring 
15,000L of urea storage providing nitrous 
oxide (NOx) emission control for each 
generator.

This will supply most of the QCH’s 
power, and reduce its demand on the 
electricity supply by 60 per cent during 
peak consumption periods (daylight 
hours).

“The primary environmental benefit of 
the implementation of a trigeneration 
solution for the QCH central energy 
facility is the reduction in carbon dioxide 
(CO2) emissions,” Ralph says.

The reduction in CO2 emissions is due to 
the fact, of course, that the hospital will 
be less reliant on the local electricity grid 
than had trigen not been installed, as 
Robinson explains.

“The Queensland electricity grid 
produces 1.012kgCO2-e for every 1kWh 
of electricity consumed, according to the 
NABERS website calculator,” he says.

Ralph says the combustion of natural 
gas in the generation of electricity onsite 
produces 54.83kgCO2-e for every 1GJ of 
natural gas consumed. It also provides 
the added benefit that most of the heat 
energy can be recovered and used for 
heating and cooling.

“Provision of a trigeneration plant 
operating in a heating-priority mode 
utilising all the high-grade waste heat 
results in an overall CO2 emission 
reduction of 17,831,779kg per annum,” 
he says.

Gas and steam boiler flues in prefabricated modules. The majority of the  
project’s energy plant were prefabricated off-site.  Image: Gary Lynagh Photography.
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There are also a number of secondary 
benefits from the implementation of this 
solution. These include a reduction in 
peak electrical demand, resulting in less 
network infrastructure being required; 
and a reduction in network electrical 
losses due to the generation of electricity 
on site, close to its use.

To provide full power security, the central 
energy facility also includes a standby 
power plant consisting of four diesel-
powered continuous-rated generators of 
3.0MVA (2,400kWe) each.

Cooling, HeAting  
And steAM
Along with housing the large 
trigeneration and standby power sets, the 
QCH central energy plant also supplies 
the hospital and research facility with 
its chilled water and heating hot-water 
requirements.

Although chilled water for air 
conditioning is supplied by absorption 
chillers, this is supplemented by a chilled 
water plant.

This plant comprises one 1,100kWr low-
load swing variable-speed drive (VSD) 
low-voltage centrifugal chiller, and five 
VSD low-voltage centrifugal chillers of 
3,315kWr each. These are configured 
in an N+1 redundancy arrangement. 
Combined, the total chilled water 
capacity of the central energy plant is up 
to 20MWr.

Ralph says the advantage of using these 
low-voltage VSD centrifugal chillers 

is that they offer high efficiency, with 
a minimum full-load co-efficient of 
performance (COP) of 6.7.

The central-heating hot-water plant 
consists of seven 1,110kW gas-powered 
hot-water heating boilers that have been 
sized to meet the total heating load. Again, 
these are configured in an N+1 redundancy 
arrangement, and serve air conditioning, 
heating and dehumidification, as well as 
domestic hot water.

  the trigeneration plant  

in this format is the largest  

of its type in Australia,  

and will prove to be  

world leading’
According to Leigh Graham, Affil.
AIRAH, national engineering manager 
for AE Smith, further energy efficiency 
gains have been made by increasing the 
water temperature differentials as much 
as possible.

He says this reduces the amount of water 
being reticulated throughout the hospital, 
which in turn reduces the pumping 
energy of some 75 high-efficiency pumps 
used on site.

“The pumping systems consist of variable 
primary and variable secondary to ensure 
that the pumps only deliver the amount 
of water that is required for the hospital at 
any particular time,” Graham says.

3D workshop drawing layout of trigeneration plant. CAD images were used extensively for coordination purposes on the project . Image: Chris Nyul.

ProJeCt  
At A glAnCe
the professionals

Architect:   
Conrad	Gargett	Riddel

Client:  Queensland	Health

Managing contractor:   
Lend	Lease	(formerly	Abigroup)

Mechanical, electrical, 
fire:  Floth	Sustainable		
Building	Consultants

Mechanical services 
contractor:  AE	Smith

the key equipment

Absorption chillers:   
Carrier/Sanyo

Centrifugal chillers:  Trane

Cooling towers:   
Baltimore	Air	Coil

Hot water boilers:  Fulton

Hot water heat exchangers:   
Alfa	Laval

Pumps:  Wilo

Selective catalytic reduction: 
Exhaust	Control	Industries

Standby diesel generators: 
MTu

Steam boilers:  AGL	Boilerland

Trigeneration set gas-powered 
generators:  GE-Jenbacher
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Further efficiency gains, he says, were 
realised through AE Smith’s intimate 
knowledge of both the QCH and central 
energy plant projects.

“A great example of this was the selection 
of pumps based on efficiency,” Graham 
says. “It was found that the lower 
flowrate pumps consumed less power in 
a traditional back-pull-out pump rather 
than the specified horizontal-split-casing 
pumps, while the larger flowrate pumps 
were better to be selected as horizontal-
split-casing pumps.”

  Along with the trigeneration, 

chilled-water and heating 

hot-water plant, the QCH 

central energy plant 

also provides the entire 

hospital site with its steam 

requirements’
Similarly, the team was able to conduct 
the pump head calculation for the 
secondary pumps in greater detail, so as 
to ensure the pumps were not oversized.

This was made possible using software 
developed in-house by AE Smith, which 
enables optimisation of pipework and 
pumping systems.

“This is just one example of how our 
intimate knowledge of the hospital main 
building helped in optimising the energy 
plant,” Graham says.

otHer PlAnt
Along with the trigeneration, chilled-
water and heating hot-water plant, the 
QCH central energy plant also provides 
the entire hospital site with its steam 
requirements, typically used for cleaning, 
disinfection and sterilisation.

This is achieved by two natural-gas-fired 
steam boilers of 1,300kW each, configured 
in a duty/stand-by arrangement.

Furthering the environment credentials 
of the entire QCH project, the central 
energy plant facility also accommodates 
the site’s stormwater treatment and reuse 
plant.

It features two ultrafiltration modules 
and an ultraviolet disinfection system 
with chlorine dosing.

This plant is able to treat and supply 
65,000L of high-quality recycled water 
that is then used as make-up water by the 
site’s six 4,951kW cross-flow induced-
draft cooling towers.

Plant replacement and maintenance 
access has also been specifically designed 
into the central energy plant facility.

The facility features a six-tonne goods 
lift that serves all five levels, and lifting 
beams above all major equipment items. 
Maintenance access corridors, hatches 
and platforms have also been provided to 
allow for complete generator, chiller and 
boiler removal.

All access requirements for the plant have 
been detailed on drawings to ensure these 
clearances are maintained for future 
maintenance access.

loCAl ConsiderAtions
When designing the QCH central energy 
plant, Floth had to overcome a number of 
challenges related to the location of the 
site, adjacent to the Hancock St carpark.

Not only is the facility located close to the 
new QCH, but the immediate surrounds 
also include two schools, residential 
homes and the neighbouring Mater 
Hospital.

The gas engines provide 6MVA of electricity, 2,200kW of cooling and 2,000kW of 
heating using the waste heat source available.  Image: Gary Lynagh Photography.
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The mycoolingtower.com.au website has been developed by AIRAH as part of a collaboration between industry groups, water corporations  
and the Victorian government providing best practice information and tools to help businesses operate cooling towers water and energy efficiently.
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Subsequently, all emissions – both 
air and acoustic – associated with the 
central energy plant were given careful 
consideration.

“This challenge was overcome by 
applying world’s best practice in emission 
control, with performance verification 
using computer-based numerical plume 
modelling,” Ralph says.

Robinson says all emissions associated 
with the energy plant have been dealt 
with in a way that has set new world 
standards.

“As an example, the emissions from the 
natural-gas-powered engines’ flue gas 
will be reduced due to the selection of a 
low-NOx packaged engine, an exhaust-gas 
catalytic converter for CO and NMHC 
reduction, and a selective catalytic 
reduction (SCR) system for 85 per cent 
NOx reduction,” Robinson says.

“This will also be combined with a 
constant-emissions monitoring system 
(CEMS) with a NOx analyser to aid 

in monitoring this performance and 
reporting to local authorities. Put simply, 
there will be more emissions produced 

from the adjacent existing carpark than 
this energy plant, a great achievement  
for the project team.”

The central energy plant is housed in its own five-level, purpose-designed structure.  
Image: Gary Lynagh Photography.
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Local restrictions around building height, 
and the complexity of the site, also 
created challenges for the design team.

Ralph says that to meet the spatial 
constraints of the project, advanced  
3D modelling techniques were employed. 
This process enabled the project  
design team to refine and optimise the 
QCH central energy plant building 
design to fit within the town planning 
constraints.

The 3D modelling also proved 
advantageous in other areas.

“An additional feature of the 3D 
modelling process is its ability to 
effectively convey to stakeholders the 
complexity of the installation, and its 
impact on the construction, operation 
and maintenance of the plant through 
virtual walk-throughs,” he says.

Robinson says a key challenge on all 
projects these days is limiting site 
installation hours.

“To achieve this, our design and 
management teams put together a 
prefabrication strategy that has seen 
the majority of this energy plant 
prefabricated off-site,” he says. “Having 
everything from fans and associated 
duct built on skids to literally thousands 
of pipe spools pre-fabricated all but 
eliminated onsite welding.”

Robinson says A E Smith’s 3D construction 
model of the energy plant was an intrinsic 
aspect of AE Smith’s prefabrication strategy.

“It gave us full confidence that the 
work we were doing offsite was going to 
succeed as it was intended,” he says.

CollABorAtion 
CritiCAl
Both Floth and AE Smith point to the 
close collaboration between the two 
as critical in ensuring the knowledge 
obtained during the pre-construction 
phase was transferred through to  
construction and installation.

It was through this collaboration that  
AE Smith was also able to assist in 
optimising the energy plant design in order 
to facilitate ease of future maintenance and 
commissioning of the plant.

Although onsite commissioning of the 
QCH central energy plant has yet to 
commence, off-site commissioning has 
seen a wide variety of factory acceptance 
testing (FATs) conducted. This has 
included all major equipment items such 
as chillers and engines, as well as the 
software-based generator control systems 
(GCS) and BMS.

To enable plant commissioning without 
hospital loads being available, the chilled-
water, heating-hot-water and steam-load 
cells have been designed to allow initial 
performance and operational verification 
of the major plant.

The AE Smith commissioning team has 
been involved with the firm’s engineering 
and drafting teams to obtain an in-depth 
understanding of the systems and access 
required for commissioning.
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This has also allowed for better 
understanding of the placement  
of balancing and measuring points 
where required. A comprehensive 
commissioning plan has also been 
completed.

Once operational, energy performance  
of the plant will be closely tracked.

“Combining smart equipment selection 
with an intense tuning strategy will 
generate long-term energy reductions 
for this plant in comparison to others,” 
Robinson says.

“This will enable us to track energy 
performance of the energy plant by 
initially using predictive modelling and 

then historic data to fault-find and/or 
improve energy-consumption targets.”

The hospital is slated for completion  
early next year. ❚

All platforms allow for complete generator, chiller and boiler removal.  Image: Gary Lynagh Photography.


