


Project name:		Canberra Institute of Technology
Sustainable Skills Training Hub

Contact person, phone and email: 
Mr Ivan Radic – Canberra Institute of Technology
62073521
ivan.radic@act.gov.au

Description and Background:
This project is a purpose built facility at the CIT Bruce Campus for hands-on “green” skills training in emerging sustainable technologies for both residential and commercial construction sectors.  Students will be trained in the design, installation, testing, commissioning, and maintenance of these technologies and will gain the skills required to assess and employ the latest in green building applications, materials and new products.


Objective:
The brief to the Design team was to produce a highly energy efficient and ecologically sustainable building with most of the structure visible for training purposes and most of the building plant available for hands-on training.  It was a design requirement to provide as many examples of sustainable technologies as possible, to enable the building itself to function as a teaching aid.

Design Team:
ACT Procurement Solutions put together a design/construct team comprised of the following members:
	Client:					Canberra Institute of Technology
	Project Manager:			Project Coordination (Australia) Pty Ltd
	Architecture & Interior Design:	Collard Clarke Jackson
	Mechanical/Electrical:		John Raineri & Associates
	Hydraulics				Bill Guy & Partners
	Structural				AWT Consulting Engineers
	Cost Planning/Value Management	Wilde and Woollard
ESD/Green Star			Collard Clarke Jackson/Cundall


Result:
The new building has surpassed the expectations of CIT.  Each of the design objectives have been met and put together in such a way that the building is already in demand by teaching staff other than those the building was designed for.  CIT and the community have a “state of the Art” training facility targeted towards a sustainable future for all Australians.
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Community Action & Partnerships

The training in this building aims to increase young people’s engagement with education and training pathways, by establishing a purpose-built ‘green’ training facility that provides hands-on training in the installation, operation and maintenance of sustainable technologies, and knowledge of the latest green building applications, materials and products. 
The new building supports the ACT Government’s strong commitment to Vocational Education and Training (VET) as a means of providing appropriately skilled and qualified citizens to contribute to the economic, social and cultural wellbeing of the ACT.  This project supports and enhances the ACT Government’s investment in the existing infrastructure at CIT Bruce campus to further promote it as a sustainable training ground in horticulture, sciences, engineering and building and construction.
Formal industry support for the project was received from Housing Industry Association Limited, Engineers Australia (Canberra Division), University of Canberra and ACT Planning and Land Authority (ACTPLA).
CIT will form new partnerships and build on already existing partnerships with industry and professional associations to facilitate an integrated approach to green skills training.
The facility will further enhance the Institute’s ability to contribute to the community through the provision of much needed training and demonstrated leadership in environmentally sustainable practices.
GreenSmart® skills induction training was provided to all contractors involved in the construction of the new facility, in collaboration with the Housing Industry Association (HIA). 

Extensive static signage has been installed throughout the building to inform students and visitors about the building fabric, services and equipment and how the described items assist with efficient operation of the building.
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Resource Recovery & Waste Management

In collaboration with the Housing Industry Association (HIA), GreenSmart® skills induction training was provided to all working personnel involved in the construction of the new facility.  GreenSmart® training is consistent with the overall objectives of the facility and had the added benefit of ensuring that those involved in the project were competent in the latest green innovation and construction techniques which promote principles of energy efficiency, sustainable development, accessibility and adaptability.  It also immediately increased skills sets and the job opportunities for those who undertook this training.

Recycled or re-manufactured materials used in the construction of the new building included concrete, bricks, timber, plasterboard, carpet tiles, rubber flooring, acoustic insulation, and acoustic panels.  Apart from the lighting and computers, the majority of items shown in the pictures below have a high level of re-cycled content.

A significant amount of effort by the Project Manager was put into reducing the amount of waste material on the project, with 80% (by weight) of all waste able to be sent for re-cycling.
 (
Materials with high re-cycled or
re-manufactured content.
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Bricks,
Timber battens, Acoustic panels, Rubber flooring, Carpet tiles, Plasterboard, 
Re-manufactured seating
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Environmental Innovation & Protection

This purpose built facility will be used for hands-on green skills training in emerging sustainable technologies for both residential and commercial construction sectors.  Students will be trained in the installation, testing, commissioning, and maintenance of these technologies and will gain the skills required to assess and employ the latest in green building applications, materials and new products.  
The building exceeds all current ACT Government requirements for sustainable commercial development and is able to conserve energy and water with a minimal carbon footprint. The facility incorporates the latest sustainable materials & technologies supplied by industry partners, including:
1. solar and wind power generation - students will be able to commission solar panels and wind generators, and will receive hands-on scenario based training in testing and monitoring smart metering and data loggers for energy management and energy efficiency analysis; and
1. Bluegen Fuel Cell and tri-generation micro turbines with absorption chillers to produce electrical energy and harness waste heat for heating and cooling of the building.
· solar hot water systems for supply of hot water to building ablutions and for hydronic heating and radiator panels; and
· water recycling– all water used within the building will be treated on site to give students hands on skills with installation, operation and maintenance of grey and black water recycling systems.
The new facility further enhances the overall CIT vision for a carbon-neutral campus, and will be an integral support to the emerging environmental training ground being realised at Bruce. The construction is compatible with existing and planned environmentally sustainable features of the Bruce campus, and will build on the significant investment in sustainable facilities and technology committed to by CIT and the ACT Government on the campus in recent years.

The facility will provide the momentum to support training consistent with Government decisions to achieve expanded Renewable Energy Targets and energy efficiency standards for both residential and commercial buildings.

Although many of the technologies used in this facility are in use in other buildings, very few combine all those technologies under one roof.




Water Conservation

· All rainwater collected by the building is stored in storage tanks & is re-used for building heating & cooling systems, toilet flushing and irrigation on site.
· All plumbing fixtures within the building are rated 4 star (or better) for water efficiency, and waterless urinals have been installed.  Tap fixtures are a mix of automatic, semi-automatic and manual versions which can be tested by students to confirm efficiency levels.
· All water use within the building is metered and monitored via the building management system.
· The fire sprinkler system has been designed to use minimal water for testing purposes.
· All water used within the building is treated on site to give students hands on skills with installation, operation and maintenance of grey and black water recycling systems.  The treated water is then used for irrigation on site.  The project has incorporated the latest technologies in water treatment including filtration, chlorine and organic removal, softening, reverse osmosis and electro-deionization.
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Energy Innovation

Building Envelope
· Kingspan panels (steel clad foam sandwich) utilised for cladding and roofing and provide R5.0 rating
· Double glazed windows throughout. Low level windows are manually operated with all high level windows automated via the Building Management System.

Power Generation – Power generation exceeds the power requirements of the building
· 2 kW Bluegen gas fired fuel cell generates electricity using natural gas as a fuel source.
· 2 x 30 kW gas fired microturbines generate electricity using natural gas as a fuel source.
· 10kW Solar Photovoltaic Panels – The building is fitted with solar PV panels mounted in two configurations. The first is a set of fixed panels in a standard configuration (facing North @ 35o inclination). The second set is mounted on two dual axis tracking systems which follows the sun path during the day.  This set-up allows students to compare the efficiencies of both configurations.
· A 3kw wind turbine is to be erected remotely from the building to provide turbulence free operation.
Heating and Cooling
· Heat recovery modules – collect waste heat from fuel cell and micro-turbines to produce hot water for heating and cooling – This is the primary heating source for the building.
· Electric Heat Pump Chiller / Geothermal loop– provides hot and cold water via the geothermal heat exchanger located in the water storage dam on site.
· Passive and Active (fan assisted) chilled beams – water to air heat exchangers provide the primary source of mechanical cooling within each room.
· Hot water radiant panels primary heating source.  Basement has in slab hydronic heating.
· Adsorption Chiller – Utilises waste heat from the micro-turbines to produce chilled water for the building’s cooling system.
· Dry & Spray Cooler – high efficiency heat exchanger which provides additional cooling for low and medium temperature water.
· BACnet BMS (Building Management System) – high level programming and control system to automate the buildings heating, cooling and ventilation systems 
Lighting
· Lighting in the building is a mixture of high efficiency T5 fluorescent fittings, high efficiency compact fluorescent fittings and LED fittings and are all controlled by a digital lighting control system.
· DALI Lighting Control System – a digital lighting control system which utilises sensors to detect ambient lighting levels and room occupancy to provide appropriate lighting levels throughout the building.

 (
10kW Solar Photovoltaic Panels
Fixed and Tracking Mounts
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30 kW turbines (on left)
Colour coded reticulation pipework
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Heat storage tanks at rear with condensing boiler and heat-pump chiller in foreground
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Sustainable Buildings and Gardens


· The new building was briefed to conserve energy and water with a minimal carbon footprint and a significant aim of achieving over 100% power generation and water neutrality
· The external walkways and working platforms double as shading devices.
· The building has a high performance external fabric which has high levels of insulation averaging an R 5.0 insulation value. 
· All glazing is double glazed sealed units with a 12mm air space. All windows and doors are sealed on all sides.
· The combination of these high level insulation elements, orientation and shading means that the internal spaces are almost thermally neutral to external conditions.
· This building is designed to optimise experimentation and monitoring capacity to evaluate the best combination of comfort conditions and energy use. 
· Modelling of the building using the Green Star Education Energy Calculator Guide Rev B.1 estimates the total greenhouse gas emissions to be 17,027 kg/CO2 per annum which is 85% better than the standard practice benchmark energy usage.  
· The total actual electricity demand of the building is 53,768 kWh/yr, and the total produced is 64,678 kWh/yr. This calculation does not include any energy generation by the “Bluegen” fuel cell which is producing around 1000 kWh/month. Therefore it is anticipated that this building will be a net exporter of energy, which is utilised within other Campus buildings to reduce overall power demand.
· Heating and cooling of the building is primarily hydronic (water based) using different temperature water produced and distributed by different equipment technologies.  All systems are interconnected to allow students to experiment with different combinations of plant to achieve the most efficient result.
· All rainwater collected by the building is stored in storage tanks & is re-used for building heating & cooling systems, toilet flushing and irrigation on site.
· All plumbing fixtures within the building are rated 4 star (or better) for water efficiency, and waterless urinals have been installed.  Tap fixtures are a mix of automatic, semi-automatic and manual versions which can be tested by students to confirm efficiency levels.
· All water use within the building is metered and monitored via the building management system.
· All water used within the building is treated on site to give students hands on skills with installation, operation and maintenance of grey and black water recycling systems.  The treated water is then used for irrigation on site.





Additional comments

The training undertaken in this building aims to increase young people’s engagement with education and training pathways, by establishing a purpose built ‘green’ training facility that provides hands on training on the installation, operation and maintenance of sustainable technologies, and knowledge of the latest green building applications, materials and products.  Extensive static signage has been installed throughout the building providing information for students and visitors about the building fabric, services and equipment and how the described items assist with efficient operation of the building.
The Sustainable Skills Training Hub has been setup as a teaching facility specific to the building and the services within. Building and services elements have been exposed to a high degree to allow direct skills training. Courses have been developed to allow this transfer of information and testing of environmental strategies to show what the best outcomes would be in building performance.

The project has been registered for a Green Star Education Design rating and is targeting a 6 Star Green Star rating which signifies ‘World Leadership’ in environmentally sustainable design and/or construction.
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