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Introduction 
The Alice Springs Hospital (ASH) is the second largest hospital in the Northern Territory with 189 beds. It serves an area 
of 1.6 million square kilometres and is operated by the Northern Territory Government. 

In 2012 the ASH consisted of 24 separate buildings over 40,000 m2 and 80% of this operated 24 hours per day, 365 
days per year.   

Being the largest single electricity and natural gas user in Alice Springs (outside of the Power and Water Corporation 
itself), the hospital offers a unique opportunity to showcase a range of energy and greenhouse gas saving strategies. 

An investment in energy efficiency at ASH was designed into the Alice Solar City project from the beginning, with funding 
of $510,000 commited. This funding was composed of 35% from the Australian Government’s Remote Renewable 
Power Generation Program (RRPGP) and 65% from the Northern Territory Government. 

The Northern Territory Department of Health and Department of Infrastructure delivered the project, with oversight from 
Alice Solar City. 

 

Energy Audit 
At the commencement of the project, Alice Solar City 
requested that a detailed energy audit be commissioned to 
ensure the greatest possible financial and environmental 
returns were achieved. 

The report was completed in 2009 and listed 39 
recommendations, which if all implemented would cost an 
estimated $920,000, and would save an estimated 
$333,000 per annum worth of energy and 1,280 tonnes of 
greenhouse gas per annum. 

The Hospital’s main energy sources were identified as 
electricity and natural gas – with gas primarly used to 
generate steam to supply a site-wide reticulated steam 
system. 

Figure 1: Relative impacts of electricity and natural gas 

At the time of the audit, it was found that the larger percentage of energy used on the site (by megajoule) was natural 
gas, however electricity accounted for the majority of energy costs and greenhouse gas emissions.  

Breakdowns of electricity and gas use at the hospital were calculated, and are provided in Figure 2 and Figure 3. 
 

 

 
Figure 2: Itemised electricity use 

  
Figure 3: Itemised natural gas/steam system use 

DHW = Domestic 
Hot Water (for 
showers etc.) 
 
HHW = Heating Hot 
Water  
(for building 
heating system) 
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A separate NT Government 
funding submission for ASH to 
install the first (and currently only) 
grid connected cogeneration 
system in the Northern Territory 
was approved in 2010.  This 
$2.1M project is predicted to 
reduce the hospital’s greenhouse 
gas emissions by 2,300 tonnes 
per year – equivalent savings to a 
9,500 panel solar farm. 

 

 

The audit identified significant losses in the steam system, and considered two 
possible options to address this:  

• Invest in improvements to the existing system; or  

• Replace the existing centralised piped-steam system with a set of efficient 
separate units distributed throughout the hospital.   

The Department of Health was at the same time considering a separately funded 
cogeneration project, involving the installation of a natural gas powered 
generator onsite to meet approximately 60% of the site’s electricity needs, and 
using the waste heat from the generator to make ‘free steam’ . 

It was found that the greatest financial and environmental return would result 
from a combination of improving the existing centralised steam system using 
Alice Solar City funds and implementing the separately funded cogeneration 
system.  

 

Stage One: Implementing Energy Audit Recommendations 
After the ASH Engineering team reviewed the feasibility and relative benefits of each audit recommendation, a number of 
sub-projects were implemented using Alice Solar City funding. 

Central HVAC System Projects 
A large portion of energy used by the hospital is in the heating, ventilation and air conditioning (HVAC) system and many 
of the energy efficiency projects involved modifications to this system. 

Whilst some split system air conditioners are present on site, generally the hospital’s HVAC system uses large efficient 
chillers to cool water to approximately 7 degrees Celcius. This chilled water is then circulated to air handling units around 
the campus. Within these units, fans blow a mixture of outside air and re-circulated air through heat exchange coils 
(similar in concept to a car radiator) and the air is then delivered to rooms via a system of ducts. 

Evaporative Pre-Cooling for Main Ward Block Air Conditioning  
 

It is a requirement that large HVAC systems bring in a percentage of fresh 
(outside) air. In warmer months, this outside air can require considerable 
cooling.  

Large evaporative pre-cooling panels were installed in front of fans that 
deliver outside air into the Main Ward Block. Evaporative cooling is an 
effective low energy cooling opportunity in the hot arid Alice Springs 
climate, and by pre-cooling outside air the load on more energy intensive 
chillers can be reduced.  

Evaporative pre-cooling of the outside air entering the Main Ward Block 
has been particularly effective as the air flows through the plant room 
before being drawn into many of the hospital’s air handling units.  Prior to 
this, heat from the sun on the roof and walls made the air in the plant 
room warmer than the outside air, meaning that extra heat had to be 
removed by the chilled water system.   

This focus on conditions in the plant room inspired the engineering team 
to remove heat producing equipment from the plant room, improve 
insulation on steam pipes and valves, and identify and improve insulation 
on building ‘hot spots’.   

       

 

 

 

 

 
 
 
 
 
 
 

 

 

 

 

Figure 4: Evaporative pre-cooling pads in 
the main ward block 
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Evaporative Pre-Cooling of the Nurses Quarters and Economy Cycles 

Evaporative pre-cooling of hot outside air was also installed in the nurses quarters’ air conditioning systems.  

These air conditioning units originally incorporated economy cycles - whereby, when conditions are comfortable outside, 
100% outside air is circulated through buildings which avoids the need for additional heating or cooling. At some point in 
the thirty year history of the buildings these economy cycle capabilities had been disabled. 

This project re-instated economy cycles in these air conditioning units. 

This combination of the opportunistic use of 100% outside air and evaporative pre-cooling of outside air means that the 
cooling load on the energy intensive chillers is reduced.  

Enabling Monitoring of Chiller Water System Performance  

The energy audit recommended improving the monitoring of the performance of the chilled water system to then enable 
energy savings from improved system control. The monitoring system was being hampered by the failure of the chilled 
water flow recording system whenever there was a power outage.   

To address this, a battery backup (UPS) was installed for the chilled water flow meter.  

It was then decided that further work on optimising the chilled water system should be delayed until after the completion 
of the inter-related ‘air side’ system optimisation (refer Stage 2 works below). 

Night Time Set Back of the Pathology Laboratory Air 
Conditioning 

Pathology equipment needs to be kept below 30 degrees Celsius at all 
times and as such the pathology laboratory HVAC system was set to run 
24x7. However the laboratory is only occupied during business hours and 
after hours call outs. 

The energy efficiency of the laboratory air conditioning was improved 
through new programming that allows the temperature to float up to 30 
degrees after hours, rather than continuously maintaining a lower 
temperature.  An over-ride button was installed to allow staff to activate full 
cooling when they come in after hours.  

 

 

 

Other Projects 
The energy audit identified opportunities for energy savings in a range of other building systems, with the following 
projects implemented in the first stage of the project. 

Occupancy Controls for Air Conditioners in Professional Officers Quarters 

A clever combination of motion sensors, time delay switches and Building Management System (BMS) programming now 
ensures that the individual split system air conditioners in 16 residential units only operate when the units are occupied. 

Solar Hot Water System for Professional Officers’ Quarters 

The existing electric storage hot water heaters servicing the Professional Officers’ Quarters were replaced with four solar 
hot water heaters.  

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Pathology lab  
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Installation of Automatic Lighting Controls 
in Pathology Laboratory 

Staff are often called in after hours to the Pathology 
Laboratory to complete tests for Emergency Department 
patients and lights used to be left on 24 hours a day.  This 
project installed automatic controls to switch the lights off 
after hours but make it easy for the lights to come on when 
orderlies or pathology staff enter the building.  

Variable Speed Drives on Swimming Pool 
Pumps  

Variable speed drives were installed on the two staff 
swimming pool pumps to reduce pumping energy after 
hours, when full flow rates are not required. 

Installation of Low Flow Showerheads 

The energy audit identified 160 old high flow rate shower heads in both wards and staff areas. 

Washing of patients by nurses needs to occur quickly and efficiently, so an initial trial involved installation of one high 
quality low flow showerhead in each ward.  After positive feedback from nursing staff these showerheads were rolled out 
in patient areas whilst standard, lower cost, low flow showerheads were installed in staff areas.  

The new showerheads are predicted to save over 5 million litres of water per year in addition to saving the energy 
required to heat hot water. 

 ‘Carbon Counter’ Live Greenhouse Gas Emission Display  

 
It is anticipated that live, real time 
hospital greenhouse gas emission 
information (calculated from electricity 
and gas use) will be displayed on 
screens in the staff room and 
engineering office and be accessible via 
the ASH intranet. 

The aim is for this information to 
motivate on-going energy saving 
behaviour.  

System integration issues delayed the 
implementation of the carbon counter, 
which is expected to be completed in 
the second half of 2013. 
 
 
 
 
 
     

Figure 6: Pathology lab lighting 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 7: Original mock-up of hospital carbon counter 
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Energy Monitoring System  

The other element of the Carbon Counter project will be a facility management energy monitoring system which will allow 
user friendly tracking and analysis of the hospital’s energy use. This project was still underway at the time of writing. 

Other initiatives identified during Stage One  

Whilst more energy audit recommendations (such as lighting improvements) could have been implemented with the 
remaining Alice Solar City funding, it was felt that the best energy efficiency gains would be achieved by focussing further 
on the Heating, Ventilation and Air Conditioning (HVAC) system. 

However, the opportunities identified in the energy audit inspired additional investments by the Department, including 
improving insulation around the steam system and repairing faulty steam traps. 

 

Stage 2: HVAC Tuning 
Due to the complexity of the HVAC system, in late 2010 a HVAC specialist was commissioned to re-audit ASH’s air 
conditioning system controls and identify opportunities for improvement.  This resulted in a $190,000 set of works for 
Stage 2, with a $151,000 contribution from Alice Solar City. 

Enable Main Ward Block Economy Cycles 

The Stage 1 evaporative pre-cooling project had cooled the Main 
Ward Block outside air so much that it became apparent that, for 
significant periods of each year, 100% outside air could be 
circulated through the hospital, without needing additional cooling 
and heating by the chilled water system. 

To facilitate this the outside air inlets on air handling units were 
enlarged to allow for more outside air, and the controls on the 
dampers were replaced to allow for varying the amount of outside 
air. The control system was then reprogrammed to utilise this new 
capacity. 

Refine Temperature Control Methodology 

The HVAC auditor recommended that temperature control be based 
on air-off-coil temperatures rather than average temperatures from 
different sensors in each zone. This would stabilise temperature 
control and avoid unnecessary cycling of heating and cooling.   

Implementation of this measure could not occur without also 
expanding the hospital’s Building Management System (BMS) 
capacity, the cost of which was shared between the Department 
of Health and Alice Solar City. 

 

Work at the hospital implementing other HVAC audit 
recommendations and refining HVAC controls by the 
engineering team is on-going.  

 

 

 

 

Figure 8: Outside air inlets and damper ontrols 

 

 

 

 

 

 

 

 

 

Figure 9: Reviewing the building 
management system 
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Stage Three: Boiler Burner Replacement  
 

In 2011, as part of the cogeneration project, an in-house 
investigation reviewed how the existing boilers that generate 
steam system service very low loads.  These low loads would 
occur once the cogeneration system was commissioned, as 
one of the boilers would have to supply the difference between 
the cogeneration steam output and the site demand, during 
morning and afternoon ‘shoulder periods’.  

The investigation highlighted that the minimum output of each 
boiler’s 2 megawatt burner was 1 megawatt - considerably 
higher than required for a substantial portion of each year.   

At low loads only one boiler is operated and its burner switches 
on and off to service loads below its minimum output. Each 
time this cycle occurs, safety regulations require that all the 
boiler hot air be purged, and then the new air blown into the 
boiler needs to be reheated.  A burner with a lower minimum 
output would avoid this loss, improving efficiency both before 
and after the cogeneration plant is commissioned. 

The remaining $55,000 of Alice Solar City funding, and an additional 
$58,000 of Department of Health funding, was used to upgrade Boiler 1 
with a much more efficient burner that: 

• Has a much improved minimum output of approximately 0.4 
megawatts; 

• Is more efficient during mid-range loads; 

• Includes a variable speed drive on the blower motor, reducing 
motor energy use by 40%; and 

• Has increased Boiler 1’s maximum capacity, reducing the time 
and waste associated with having two boilers operating during 
medium to high load periods. 

Estimating energy savings for this measure was complex and therefore 
conservative.  Observations after installation are that the actual savings 
are considerably higher than the estimated savings. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 10: Steam boiler 1 with the new burner 

 

Figure 11: New boiler burner in action 
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Overall Savings 
Table 1 below provides a summary of the costs and saving estimates for each of the measures described in this report, 
based on 2010 prices. The total greenhouse gas savings are estimated at 700 tonnes per annum. 

Measurement of the actual savings achieved is difficult as: the site does not have electricity sub-metering, many factors 
affect hospital demand, including weather variations, and the overall site has seen significant growth during the 
implementation period.  For example, floor space has increased by 11% since 2008 including the commissioning of a 
new Emergency Department wing. 

However electricity consumption per square metre of floor area has noticeably reduced: 

- In proportion to peak summer temperatures; and 

- During months when milder conditions allow the air conditioning system to operate by drawing 100% 
outside air through the buildings. 

In addition, mid-winter natural gas usage per square metre of floor area in 2012 only increased by 1.6% compared to 
2011, despite the average outdoor temperature being 4.5 degrees Celcius cooler in 2012. 

 

Recommendation 
 Annual Saving 

Estimate  
(2010 prices) 

Implementation 
Cost  

Payback 
Period 
(years) 

ASC 
Contribution  

Evaporative pre-cooling for main ward block air 
conditioning  $13,376 $99,700 7.5 $99,700 

Nurses quarters evaporative pre-cooling and re-
commissioning of economy cycles $5,889 $40,500 6.9 $40,500 

Enabling chilled water performance monitoring  N/A $5,375 N/A $5,375 

Pathology air conditioning and lighting time 
controls $5,941 $13,565 2.3 $13,565 

Occupancy controls for split system air 
conditioners in professional officers quarters $8,911 $75,730 8.5 $75,730 

Solar hot water systems for professional officers 
quarters $3257 $34,500 10.6 $10,150 

Variable speed drives on swimming pool pumps $2,948 $8,424 2.9 $8,424 

Installation of low flow showerheads  $25,747 $18,262 0.7 $18,262 

Carbon counter and facility energy monitoring 
system Not Est. $31,935 Not Est. $31,935 

Enable main ward block economy cycles and 
refine temperature control methodology $109,000 $190,412 1.4 $151,273 

Boiler burner replacement $14,780 $113,086 7.7 $55,086 

Total $189,848 $631,489         3.3 $510,000 

Table 1: Costs and Estimated Savings (GST excl) 
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“The road has been long, the lessons many, the rewards 
great - and still our journey continues.” 
 
Jo Kieboom 
Energy Manager, NT Department of Health 

Learnings and Conclusion 
Energy management efforts at Alice Springs Hospital since 2008 have highlighted that improving commercial building 
energy efficiency, like so many things in life, is a journey not a destination. 

Important lessons from this project include:  

• An energy audit provides a useful snapshot of a site’s energy use and savings opportunities but is no substitute for 
staff really getting to know how their equipment operates over time and under different conditions, doing their own 
research, and continuously improving the performance of building sub-systems. 

• Building energy investigations need to cover multiple disciplines: electrical, mechanical and hydraulic engineering as 
well as building fabric issues. In addition, at ASH, steam expertise was required.  

Ideally, for a complex site, separate experts would be brought in to provide an energy audit for each major sub-
system.   

• After an energy audit report is delivered, implementation of the wide ranging recommendations takes long term 
dedication from the people on site. It is likely that many of the recommendations will need to be modified to deal 
with complexities that arise along the way and often staff are trying to fit this in with other priorities that are 
considered ‘core business’. 

• Having a dedicated Energy Manager, a staff member dedicated to driving the process, has greatly assisted the 
Department of Health’s energy management efforts. 

Annual savings of $190,000 (at 2010-11 tariffs) and 700 tonnes of greenhouse gas are estimated to have been 
achieved through Alice Solar City’s $510,000 investment, and the Department of Health’s additional $121,000 
investment, in the Alice Springs Hospital Energy Efficiency Project.  

However, these figures alone do not tell the whole story. Through this project, Alice Solar City helped instigate a program 
that motivated engineering staff to pursue a range of additional smaller savings in building systems, and inspired capital 
investment to achieve the large savings possible with the installation of the cogeneration system. 

The lessons learnt through this project have also informed and motivated energy management initiatives at the other 
four Northern Territory public hospitals. 

 

 

 

 

 

 

 

 

 

Figure 12: Inspecting the new boiler burner 
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