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Designers at GHD used the Virtual environment to optimise 
performance and energy consumption of Yarra Valley 
water Headquarters to achieve 5 star Green Star rating

Yarra Valley water 
Headquarters



integrated design consultants GHD used ieS’s simulation tools 
to develop an intelligent, low energy extension to Yarra Valley 
water’s 1960s headquarters office in Melbourne, australia. 
the 2000m2, three-storey scheme includes a sealed, 
high-performance building envelope, which is designed 
to reduce heat gain to the building while enabling good 
daylight distribution to reduce the need for artificial light. 
the pioneering, integrated development also 
includes termoDeck, hollowcore floor slabs, 
through which conditioned air is 
passed, before being ducted to an 
underfloor displacement 
ventilation system. 
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Yarra Valley water 
Headquarters

Using ieS’s tools allowed 
us to test and optimise the 

design in a single environment, 
which was really helpful from 

our perspective.

Tai Hollingsbee
Principal engineer, GHD



the hollowcore slabs allowed the 
floor plates to span long distances 
without the need for internal 
columns, which provided maximum 
flexibility in the office layout. and, by 
passing air through channels in the 
concrete slabs, the termoDeck also 
enabled the environmental engineers 
to use the floor’s thermal mass and 
surface radiation to develop a low 
energy heating and cooling solution 
for the building. 

“we developed the design as  
an integrated engineering and 
architectural team with the 
hollowcore acting as both a structural 
and environmental solution; it also 
forms part of the scheme’s 
architectural language,” says tai 
Hollingsbee, principal engineer at 
GHD. 

“Using ieS’s tools allowed us to test 
and optimise the design in a single 
environment, which was really  
helpful from our perspective,” 
Hollingsbee says. 

the approach
GHD set about developing an 
integrated solution based on the 
fundamental principles of climatic 
design for the Victorian climate using 
ieS’s Ve-Pro building performance 
simulation tools. “the form of the 
building is founded on maximising 
daylight penetration and the 
opportunity for natural ventilation, 
with a façade design that responds  
to the sunlight falling on the site,” 
explains Hollingsbee. 

the architectural, structural and 
environmental systems were 
developed as an integrated solution 
using ieS to get an early assessment 
of the concept design,” says 
mechanical engineer ljubomir 
erakovic. 

Yarra Valley water Headquarters

the challenge

Yarra Valley water’s brief for 
extension to its headquarters was 
about minimising the company’s 
environmental impact and managing 
water resources to ensure the 
scheme achieved a 5 Star rating 
under the Green Star in-design tool 
for commercial offices.

GHD developed a fully integrated 
architectural, structural and 
environmentally engineered solution 
based on using termoDeck concrete 
floor slabs. 

initially, the design team focussed on 
modelling the HVac system to see 
how the different building elements 
would interact. “the biggest 
challenge was to model the 
hollowcore because a lot of design 
elements needed to be optimised and 
integrated,” erakovic explains. “we 
use ieS tools for most of our project 
modelling and on all our complicated 
schemes - and this was certainly 
complicated,” he adds. in particular, 
erakovic says the design of the HVac 
system, with the air supplied through 
the hollowcore, then via a duct to the 
floor plenum before finally entering 
the offices through a floor grille 
required a sophisticated modelling 
solution. “i doubt you’d have been 
able to model this system in any 
other software solution,” he says.

the integrated solution meant that 
the design had to be developed to 
achieve the optimum solution. “we 
did a lot of modelling at the beginning 
using Ve-Pro to optimise the size of 
the building’s windows and the 
cooling loads to get the balance right 
between allowing daylight into the 
building and eliminating solar gains,” 
erakovic says. “we ended up using a 
thermally broken double glazing 
system with low emittance coatings 
to cut down on the cooling loads to 
keep the occupants comfortable”. 

the designers also explored the 
option of combining the hollowcore 
system with natural ventilation.  
“we used Macroflow to model the 
effectiveness of natural ventilation  
as part of a mixed mode solution  
in the early stages of the design,” 
Hollingsbee explains. the mixed 
mode solution provides flexibility to 
the occupants to naturally ventilate 
the building in the future. “we 
optimised the mixed mode design  
and our modelling indicates that the 
building will remain comfortable if 
there is a power failure or if the air 
conditioning is turned off,” he adds.



Yarra Valley water  
Headquarters
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For Further Information
contact us at enquires@iesve.com, 
or call 0141 945 8500. 
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the Solution
the system will provide cooling  
to the offices in summer. “Using 
apacheHVac we modelled the 
temperature drop through the 
hollowcore slabs to enable us to 
determine the temperature of the air 
supply to the slabs and to check the 
temperature of the air leaving the 
slabs before entering the underfloor 
plenum,” says erakovic. “we also had 
to check the air velocity and supply 
air temperature from the plenum to 
the office space to ensure there were 
no cold drafts around people’s feet 
and ankles from the displacement 
ventilation system,” he adds. 

in winter the hollowcore is a key 
element in keeping the building 
warm. “we did a lot of analysis of  
the night operation of the heating 
system using the apacheHVac 
model,” says erakovic. in Melbourne 
winters it is normal to switch off a 
building’s heating at night. However, 
the modelling for this building 
showed that by running the heating 
in set-back mode at night the 
termoDeck could be kept at optimum 
temperature to ensure the offices 
were up to temperature by the time 
the occupants arrived in the morning.

“the analysis and modelling of the 
hollowcore system coupled with a 
displacement ventilation system 
would have been really difficult to 
achieve in any other package,” says 
Hollingsbee.

in addition to using the apacheHVac 
tool, GHD also modelled the daylight 
distribution in the building. “we used 
radianceieS to model and analyse 
the daylight factor and lux levels 
across each of the floors to check 
that the design achieved the Green 
Star criteria of a daylight factor 
greater than 2.5 across more than 
30% of the floor area,” explains 
Hollingsbee.  

the results 

Modelling the scheme using ieS’s 
Ve-Pro tools enabled the team to 
develop a cost effective, energy 
efficient solution. the building’s 
design energy consumption is 80.8 
kwh/m2/year; carbon emissions 
are 58kg of co2/m2/year which  
is almost 61% less than australian 
best practice. “through integrated 
working, the GHD’s architecture and 
engineering teams developed the 
building’s design to achieve neat, 
energy efficient and cost effective 
solution,” says Hollingsbee.

outside air provision is 18.75l/s/
person, which is 150% more current 
best practice. Hollingsbee says: 
“we’re happy with the way the 
building is running; we’ve been  
in the offices on a day when the 
outside temperature was up at  
27°c and the thermal mass of the 
termoDeck meant mechanical cooling 
was not needed, which is impressive 
for an office in Melbourne”. 

outputs from the ieS building 
performance simulation tools  
were used to prove the building’s 
compliance with the project’s 
performance requirements. Needless 
to say, the building achieved 5 Stars 
under the Green building council of 
australia, green star rating system  
for commercial offices.

we use ieS tools for 
most of our project modelling 

and on all our complicated 
schemes. i doubt you’d have  

been able to model this system  
in any other software  

solution.

Ljubomir Erakovic
Mechanical engineer, GHD


