
THE $138 MILLION DOLLAR REDEVELOPMENT of  Penrith 
Plaza involved extensive glasswork and glazing, much of  which was radically 
new and innovative in design. Bovis Lend Lease sought the assistance of  a 
company renowned for its expertise in this area, Architectural Glass Projects 
Pty Ltd (AGP).

Backed up by their own manufacturing and design facilities, AGP were keen 
to take on the challenges presented by the design of  the new extension; The 
connecting glazed pedestrian bridge, refurbished shopping centre and the 
intention of  the architects to create a light and open area of  diversified activ-
ity for the tenants and shoppers. 

With over twenty years experience in their field, AGP have developed a 
reputation for skill and innovation, taking on large scale commercial and 
upmarket projects that incorporate a high degree of  design and engineering 
in their expedition. 

Generally specialising in frameless glass, glazed roofing and operable glass 
and metal louvre systems allows AGP to make full use of  their in-house de-
sign and engineering departments. The company is structured as a complete 
entity, or a ‘one stop shop’ to enable their clients to utilise a full service from 
design right through to production, manufacture and installation, including 
project management services.

The Penrith Plaza development was unique in the amount of  curved glass, 
operable glass louvres, steel, and aluminium that were required. Both the 
design manager and structural engineer were heavily involved in the process 
from conception. In addition to the 20-30 onsite shop fitters, glaziers and 
steel workers, AGP also had a dedicated factory team of  another ten workers 
and two drafts people to complete shop drawings.

AGP manufactured curved glass for the skylights and curved conventional 
windows. All the glazed roofing panels were pre-glazed at AGP’s Hunting-
wood factory and delivered to the site in ‘ready to install’ sections. This re-

duced on-site installation time and provided considerable savings. Time was 
a critical factor in the project so the roofing panels were prefabricated off  
site to reduce the amount of  site labour required and create a weatherproof  
work area for other trades as soon as the panels were installed.

An integral part of  the overall challenge of  the project was the large amount 
of  curved elements of  steel, glass and aluminium required. This included 
the successful rolling of  centrefold door tracks for use in the curved entries, 
which is hollow aluminium not normally designed for curved applications.

The difficulties of  design, fabrication and installation involved in the Penrith 
Plaza Development were significant. The challenge for AGP was not can 
we do this. It was how will we do this, and the attitude and professionalism 
displayed by the company is a clear indication of  the confidence they have 
in their ability to provide what their clients require. That is, specialist solu-
tions in glazing, from design and drafting right through to manufacture and 
installation. 
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BOVIS LEND LEASE has wholeheartedly embraced the concept of  en-
vironmentally sustainable development (esd). Throughout their major proj-
ects, they are constantly seeking to improve the environmental footprint of  
their developments and provide efficiencies wherever possible. Penrith Plaza 
was no different.

Their goal was to reduce the operating costs of  the Penrith Plaza Shopping 
Centre by a massive 40%, as compared to their existing centre. To this aim, 
they engaged the services of  a young, dynamic and enthusiastic engineering 
consultancy called Knox Advanced Engineering (KAE). In operation since 
1999, KAE have rapidly established their credentials on a number of  sig-
nificant projects providing consultancy on HVAC, electrical, hydraulics, fire, 
acoustics, and structural. Their aptitude for innovation has enabled them to 
develop a market that is fresh and creative, where technology is utilised to its 
fullest potential in generating solutions for their clients. 

KAE undertook the mechanical services design for Penrith Plaza. They de-
signed all HVAC systems and associated Building Management Control Sys-
tems (BMCS). The format is unusual in that it is a mixed flow system, which 
intelligently seeks the optimum balance between natural ventilation and air 
conditioning. The air conditioning and the operable louvres and doors of  
the centre are able to interface with each other to open and close automati-
cally, depending on ambient air temperature, rain, wind direction and CO2 
levels. The BMCS monitors and adjusts to the amount of  natural air circu-
lating and is designed to shut down the air handling plant (AHP) whenever 
possible. This variable and flexible design of  the AHP and the primary only, 
variable flow chilled water circuit allows degrees of  precision and economy 
rarely possible with standard enclosed shopping centres. The benefits in ef-
ficiency and cost savings are significant, but there is also a huge benefit in 
the creation of  an open-air environment for the visitors to the centre. This 
was part of  the original vision of  BLL & the delivery architect Daryl Jackson 
Robin Dyke, which was “To create a street-like atmosphere that was open, 
airy and light”.

The Central plant consists of  three central chillers and 2 towers. The low 
load chiller running on frictionless magnetic bearings (One of  the few devel-
opments in Australia to employ this technology). KAE also concentrated on 
the small details & designed all systems to have low resistance to flow, which 
meant that all systems have even greater efficiencies.
 
In addition to their design for the HVAC, Knox undertook a Computational 
Fluid Dynamics (CFD) study of  the underground car park and as a result 
engineered a solution that negated the need for conventional ductwork and 

expensive centre underground plenums, which were present in early concept 
designs. Fans within the car park constantly monitor CO levels and adjust 
the flow accordingly, forcing fresh air in one side and exhausting it from 
the other. This means that the car park provides the appropriate amount of  
clean air for the number of  vehicles using it at any one time.

Throughout their work on the Penrith Plaza Development, KAE utilised the 
most advanced computer aided design tools available. Prior to any work be-
ing undertaken, they were able to look at the system in its entirety and make 
adjustments, as required, to improve its overall efficiency. As Jorgen Knox 
from KAE explained, “There was no guess work involved at all, every aspect 
of  the design was run and tested using the modelling of  the system.” 

This ‘virtual’ image of  the design enabled KAE to ‘play’ with the system, re-
moving or adding features in the ductwork and assessing their overall impact 
until they arrived at the optimum design. Significantly, for the developer, 
this meant they were also able to cost and budget well in advance, knowing 
exactly what was required prior to the commencement of  construction.

KAE are different from many other companies within their field. They have 
an energy and enthusiasm that sets them apart, a willingness to embrace 
new technology and use it to its full extent. The results of  this refreshing 
approach have been well demonstrated on the Penrith Plaza Redevelopment 
and Knox Advanced Engineering’s innovative approach to ESD has assisted 
Bovis Lend Lease to once again, create an industry benchmark for others 
to follow.
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