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Universities as Competitors

• Competing for students

• Competing for grants

• Competing on cost



Strategic Initiative – Energy & Water 
Management

• Initial three-year funding

• Set targets for savings (cost is main driver)
• Establish baseline consumption

• Identify opportunities
• Calculate savings / payback

• Seek funding
• Make it happen & see it through



Areas to Investigate

• Air-conditioning
• Lighting
• Load shifting
• Power factor
• Energy meters and data collection
• Distillation
• Hot water systems
• Standby power
• Tariff review
• Residential colleges
• Alternative energy sources
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Big jobs, 
high returns



Campus Electrical Demand
Douglas Campus Daily Power 10-16 Dec 05
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Campus Electrical Demand



Air-Conditioning Considerations

• Efficiency and new technology
• Losses from 24-hr work areas
• Temp and CO2 set points
• Fresh-air input and humidity control
• “Leaky” buildings and doors left open
• Roof colour and insulation
• VSDs for pumping
• Glazing treatment and window shading
• Radiation reflected from ground



Air-Conditioning at JCU Cairns

• Well-designed buildings
• Central plant and ice-cells
• Chilled water TES replacing ice-cells
• Why not JCU Townsville?



Air-Con at JCU Townsville

• Mix of chilled water + DX (packages, splits, RACs)

• Many piecemeal add-ons
• Air-handling inconsistent
• A/C probably 50-60% of all energy used
• New buildings coming

..could we retro-fit a central TES system?



Air-Con at JCU Townsville
• Pre-feasibility report on central plant & TES
• Led to workshop and detailed feasibility study
• Benefits identified:

Leadership by exampleCapital savings in new buildings

Opportunity to supply othersHealth & safety

Reduced access by service vehiclesNo disruption on breakdown

After-hours calls for coolingMaintenance reduction

Space recoveryGreenhouse gas reduction

Reduced electrical loadLoad-shifting

Vibration removalIntegrated loads (combined capacity)

Noise removalEfficiency – by chiller type (technology)

Scalable & open to new technologyEfficiency – by fewer chiller units



What’s the goal?

Reduce costs by..
• Replacing old plant with high-efficiency current 

technology (chilling at the best rate)

• Shift chilling load to off-peak period (tariff reward)

• Manipulate daytime peak load to achieve net flat demand 
(avoid peak demand penalty)

Benefit beyond JCU..
• Reduce peak demand on generation and distribution
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Campus Electrical Demand
James Cook University Townsville

TES Site Power Profile 2010 (20th Feb) - ADDITIONAL  25,200 SQ.M OF BUILDINGS
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Broad Issues / Constraints

• Location (plant and TES together?)

• HV
• Underground chilled water main
• Timing of connection to new buildings
• Connections to existing buildings
• Removal of old plant
• Specific issues (eg 1C coils)
• Scoping for future
• Staged install or “big bang”?
• Funding
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Building UseOperating HoursIce?AgeCOPkWekWrTypeManufacturersq.mCommon Name
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Campus plan – Existing Chiller Plant



Campus plan – Future Buildings



Campus plan – Underground Chilled Water Main



Campus plan – Real Chilled Water Main



What is in the trench?







Central Chiller Plant and TES Tank









12 ML TES Tank – Douglas Campus



Stratified Chilled Water TES Tank



3 ML TES Tank – Cairns Campus



Other TES Tanks

TES Tank at Charles Darwin University, constructed 1999.
Capacity is 8 megalitres.  Construction is stressed concrete. Interesting decorative design on the exterior of the 3 megalitre

tank at Curtin University.

And some even bury their work..

Stressed concrete TES tank under sports 
field at University of Southern California



12 ML TES Tank – Douglas Campus
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Current Status

• Detailed design almost complete
• First tender docs about to go out
• Expect tenders awarded early in 2008
• Wet weather delays?
• Deadlines for new buildings
• How quick to connect existing buildings?



Wider Benefits

• Improve utilisation of power transmission & distribution infrastructure
• Reduces transmission losses
• State wide Potential
• Other organisations which can benefit from similar installations

– University campuses
– Hospitals

– Larger scale district cooling applications

– Large school campuses
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• Research, data, graphics: Chris Ausman, JCU Facilities Management Office
• Project Co-ordinator: Lisha Kayrooz, JCU Facilities Management Office



Conclusion
• Busy year ahead 
• Future reports

You see things; and you say, “Why?”

But I dream things that never were; and I say, “Why not?”

- George Bernard Shaw

Questions ?


