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CR17.113 BOLD PARK AQUATIC CENTRE - HEATING STUDY  

 

SUMMARY: 

A study has been conducted into the technology options that could be used to provide water 
heating for the main and leisure pools at Bold Park Aquatic in light of the need to retire the 
three existing 200 kWth electric heat pumps. 
 
The recommended strategy is to replace these units with a system of gas fired cogeneration 
plant and gas fired boilers as they have a lower life cycle cost and annual operating cost 
compared to the existing process. 
 
A recommended procurement strategy during 2017/2018 is proposed subject to the adoption of 
budget funds. 
 
BACKGROUND: 

At its meeting held on 22 November 2016, Council considered a report (CR16.190) detailing 
the need to commit funding for a study into options for replacement of the existing heat pumps 
at Bold Park Aquatic.  It was decided: 
 

"That an amount of $50,000 (ex GST) to fund a scoping study into pool heating options at 
Bold Park Aquatic be approved as unbudgeted expenditure by an ABSOLUTE 
MAJORITY in accordance with section 6.8 of the Local Government Act 1995." 

 
DETAILS: 

Existing Pool Heating 
 
The main pool is heated by two of the existing electric heat pumps (400 kW theoretical 
capacity) in series with the three tertiary heat pumps (230 kW theoretical capacity) and solar 
array (200 kW theoretical capacity).  If one electric heat pump fails, pool temperatures will fall 
but not to intolerable levels. 
 
The leisure pool is served by one existing electric heat pump (200 kW theoretical capacity) and 
a solar array (78 kW theoretical capacity).  If the electric heat pump fails, the pool will cool to 
unacceptable levels.  There is no redundancy in this current design. 
 
The heating systems of the main pool and leisure pool are independent of each other as they 
run at different temperatures and filtration systems.  There is no scope for cross connection. 
 
The existing 1998 era 200 kW heat pumps are approaching end of life.  They exhibit higher 
than necessary maintenance costs due to breakdowns.  They use R22 refrigerant a known 
ozone depleting substance.  R22 refrigerant is no longer manufactured and reliance is now on 
recycled and reused gas for maintenance top up of gas for the heat pumps.  It is appropriate 
that the replacement of these heat pumps occurs in the short term. 
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Scope of Study 
 
The study's outcome was to provide the Town with a recommendation for a heating system for 
Bold Park Aquatic pool water that takes into consideration: 
• modelling thermal demand required for both the main and leisure pools; 
• Capital and operating costs; 
• greenhouse gas emissions; 
• constructability; 
• integration with existing solar tube primary heating system; 
• available land for equipment; 
• proven heating technologies; 
• tolerance to changes in ambient weather conditions; and 
• tolerance to changes in costs for energy. 
 
The study would then guide the Town in developing a timetable and budget for undertaking the 
works. 
 
Lucid Consulting were appointed to undertake this study for the Town.  This report details their 
findings and recommendations. 
 
Modelled Heat Demand 
 
The works modelled the heating demand required of both pools over summer and winter with 
various degrees of heat losses and gains due to conduction, convection, radiation and 
evaporation. 
 
The conclusion reached was that the main pool requires a nominal heating capacity of 570 kW 
for the peak periods of maximum heat demand and that the leisure pool requires a nominal 
heating capacity of 135 kW. 
 
The model also demonstrated that heating could be switched off for periods of the night when 
the pool was closed and still recover in time for opening - thus affording further energy savings.  
The impact on the pool chemistry of these closures was outside the scope and will be 
examined prior to undertaking this decision. 
 
Leisure Pool Heating 
 
It became apparent during the design study that, irrespective of whatever system was chosen 
to replace the heat pumps serving the main pool, the most cost effective solution for the leisure 
pool was to replace the existing heat pump with the three smaller (230 kW total) heat pumps 
that the Town installed for the main pool in August 2016.  This would provide suitable levels of 
heat system redundancy for the leisure pool and would be cost effective to implement. 
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Main Pool Heating Technologies Investigated 
 
1. Electric Heat Pumps 
 
These are a 'like for like' system replacement.  Electric heat pumps use electrically powered 
compressors to extract warm air from the environment to heat a gas and through a heat 
exchange cycle this in turn warms the pool water.  A typical layout of a heat pump is shown 
below. 
 

 
Advantages: 
• high efficiency, typically 4 kW of thermal energy produced for every 1 kW of electricity 

used; and 
• low risk technology. 
 
Disadvantages 

• prone to 'icing up' at cooler temperatures; 
• performance falls off as ambient temperatures fall; 
• reliability isn’t as good as other systems; and 
• noise can be an issue. 
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2. Natural Gas Boilers 
 
In a similar vein to domestic hot water storage systems, natural gas is combusted to warm pool 
water through a system of heat exchangers. 
 

 
 
Advantages 
• reliable; 
• small physical footprint; and 
• lower carbon emissions than grid electricity. 
 
Disadvantages 
• performance isn’t strong - 1 MJ of gas input can only produce a maximum of 1 MJ of heat 
• heat Exchangers need to be carefully designed to deal with the corrosive effect of the 

chlorinated pool water. 
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3. Electrode Boiler Storage Systems 
 
These systems used high voltage electrically operated boilers to warm considerable amounts of 
water overnight (using cheaper electricity tariffs) and store the water in a thermally lined tank 
for use during the day.  This water is then passed through a heat exchanger to heat the pool 
water. 
 
The system still requires the retention of electric conventional heat pumps to manage peak 
thermal demand. 
 

 
 
Advantages 
• hot Water can be created overnight when electricity tariffs are cheapest and this water 

stored for use during the day - cost efficiency. 
 
Disadvantages 
• largest carbon emission of technologies investigated; 
• large physical space requirements for storage of hot water; and 
• upgrades to Western Power system on site required to meet electrical requirements. 
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4. Open Loop Geothermal 
  
This system uses a principle of extracting bore water from a very deep bore (which is at a high 
temperature) and passing it through a heat exchanger to heat the pool water.  Once the heat is 
extracted from the bore water, it is pumped to an injection bore to replenish the aquifer from 
which it came. 
 
The extraction and injection bores have to be a very wide distance apart, which was a 
challenge for Bold Park Aquatic without significant extra costs in piping one of the bores across 
to Wembley Golf Course (disturbing Bold Park would not be approved by Botanic Gardens and 
Parks Authority). 
 

 
 
Advantages 
• low operating costs for pumping; 
• low greenhouse gas emission; and 
• efficiency is independent of ambient air temperature. 
 
Disadvantages 
• exceptionally high capital costs (Lucid estimate between $3m and $10m); 
• high maintenance costs (due to contaminants in ground water fouling the pump sets and 

heat exchangers); and 
• trenching and laying of bore pipes would be extremely disruptive to Pool and Golf 

Course. 
 
This technology was not investigated further. 
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5. Ground Sourced Heat Pumps 
 
This technology relies on the latent heat that the ground holds at greater depths.  A closed loop 
of water is pumped through tubes sunk into the ground (a large closed loop bore field needs to 
be built).  Heat from the ground is absorbed through the pipe linings to the pumped water. 
 
This water then passes through a heat exchanger and operates heat pumps using the energy 
of the circulating water to heat pool water. 
 

 
 
Advantages 
• higher efficiency of heat pumps which results in less electrical energy being consumed 

(compared to electric heat pumps). 
 
Disadvantages 
• high capital cost for construction of bore field; 
• large ground footprint for bore field; and 
• increasing complexity of plant. 
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6. Cogeneration Plant 
 
This system uses natural gas to operate an engine which is coupled to a generator to produce 
electricity.  At current / forecast gas costs, this produces electricity at a cheaper cost than Peak 
(weekday) conventional electricity costs but not as cheap as Off Peak (evenings and 
weekends) conventional electricity costs. 
 
However, the benefit of the cogeneration system is that when the engine is running it produces 
heat from the exhaust system.  The heat rather than wasted, is recovered to provide a heat 
source for heating pool water through a conventional heat exchanger. 
 
Given that it is not economical to use the cogeneration system when conventional off peak 
systems are in force, an accompanying set of either electrical heat pumps or gas boilers are 
needed to maintain heat supply at all times. 
 

 
 
Advantages 
• produces electricity cheaper than Peak tariff; 
• waste heat is recovered to heat pool water; and 
• lower emissions per kWh of electricity produced than coal fired power stations. 
 
Disadvantages 
• high capital cost; 
• limited, but available, maintenance expertise in Perth; and 
• acoustic housing required. 
 
The accompanying other sources of heat to be used during evenings or weekends (when Off 
Peak electricity is cheaper than cogeneration electricity) would be either electric heat pumps or 
gas boilers.  These technologies are described above. 
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Summary of Financial and Greenhouse Gas Outcomes 
 
It is to be noted that the Town's current operating costs for heating the main pool are in the 
order of $190,000 pa to operate and maintain 2 x 200 kWth main heat pumps and 230 kWth of 
tertiary heat pumps.  This is relevant when comparing annual operating costs of each option. 
 
Each relevant technology was then modelled regarding capital and operating costs, a whole of 
life cost (assuming a 20 year life) and the greenhouse gas emissions pa (measured in CO2) 
generated at each energy source. 
 
The model was then run through scenarios with differing energy costs, changes in maintenance 
costs, changes in energy cost over time and discount rates applied. 
 
The following table illustrates the outcome of this model (using the 'most likely' set of financial 
variables). 
 
System 20 year 

lifecycle 
cost 

Capital Cost Year 1 
Operating 
Cost 

CO2 
emissions 
pa (tonnes) 

Cogeneration with Heat Pump $3.63m $1,000,000 $ 111,000 424 

Cogeneration with Gas Boilers $3.65m $  920,000 $ 145,000 545 

Gas Boilers $4.35m $   530,000 $ 185,000 617 

Electric Heat Pump $4.64m $   650,000 $ 160,000 486 

Electrode Boiler & Storage $4.70m $   780,000 $ 154,000 685 

Ground Source Heat Pump $4.89m $2,000,000 $ 117,000 356 
 
These calculations are based on our current contract electricity rates (which were tendered 12 
months ago) and discussions with Alinta regarding potential contract rates for gas.  It is 
anticipated that more competitive pricing for gas will occur when tenders are called.  This will 
further reduce operating (and in turn lifecycle) costs. 
 
It is also understood that over time, price rises in electricity will be greater than price rises in 
gas hence the respective margin between the two will rise. 
 
Preferred System 
 
The preferred solution for the main pool is to retire the two old 1998 era 200 kW heat pumps 
and use a 50 kW cogeneration plant operating during weekdays and ancillary boilers to provide 
supplemental heat during the day and primary heat during the night and weekends.  The 
cogeneration plant is only cost effective when peak electricity tariffs apply (weekdays). 
 
This is preferred over the cogen / electric heat pump option as: 
 
• similar NPV costs; 
• lower capital cost; 
• heat pumps prone to icing up in cooler periods whereas boilers continue to operate; 
• likely pricing differential over time will favour gas; and 
• detail design could identify more efficient gas boilers which would further reduce costs 

and carbon emissions. 
 
The 230 kW of tertiary heat pumps purchased in August 2016 for the main pool would be then 
dedicated to the leisure pool allowing its 1998 era 200 kW heat pump to be retired. 
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A building management system would be required to properly manage the overall system and a 
spare circulation pump procured to maintain system redundancy. 
 
The detail design phase of works will also review the final size of plant and equipment to 
ensure optimal performance. 
 
Budget 
 
It is anticipated that this project will require capital funding of $920,000 to be allocated in the 
2017/2018 Budget, funded from the Endowment Lands Account.  This figure would replace the 
$420,000 that was initially identified in the draft 2017/2018 Budget discussed with Elected 
Members. 
 
Program 
 
The proposed program will be:  
• to seek quotes for design and documentation immediately; 
• appoint design consultant upon adoption of 2017/2018 budget; 
• once design has reached a suitable stage, seek tenders for long lead time equipment 

which will become Principal supplied equipment for the construction contract; 
• tender & award construction works December 2017 to February 2018; and 
• construction on site - March 2018 to May 2018 

 

POLICY/STATUTORY IMPLICATIONS: 

There are no known policies covering consideration of this report.  Any subsequent actions 
coming from a decision on this report would take into account policy and statutory matters. 
 

FINANCIAL IMPLICATIONS: 

The financial implications of this report are discussed above.  Any subsequent actions coming 
from a decision on this report would consider matters of budget and finance in due course. 
 

STRATEGIC DIRECTION: 

This project supports the following Goals and Strategies of the Town's Strategic Community 
Plan 2013 - 2023 and Corporate Business Plan 2013-2018. 
 
Our Community Life 
 
Goal 3 : An active, safe and inclusive community; 
 
Strategy 3.3 Encourage activity that meets the needs of people of all ages, cultures and 

abilities; and 
 
Project: Undertake the Bold Park Aquatic Centre refurbishment. 
 

COMMUNITY ENGAGEMENT: 

This matter had been assessed under the Community Engagement Policy No 1.2.11. 
 
It is proposed that upon reaching a decision on this matter, the Town will engage in dialogue 
with the community in line with the "Inform" matrix within the policy. 
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ATTACHMENTS: 

Nil. 
 
Committee Meeting 17 July 2017  
 
During discussion, the Mayor suggested that the existing electric heat pumps be replaced with 
a 'like for like' system of electric heat pumps. 
 
Amendment  
 
Moved by Mayor Shannon, seconded by Cr Timmermanis 
 
That clause (i) of the motion be amended to read as follows:- 
 
(i) the preferred technology for replacement of the two electric heat pumps for the main pool 

at Bold Park Aquatic be Option 1 Electric Heat Pumps, as outlined in the report. 
 
Amendment lost  2/3 
 
For: Mayor Shannon and Cr Timmermanis 
Against: Crs Bradley, MacRae and Powell 
 
COUNCIL DECISION: 
(COMMITTEE AND ADMINISTRATION RECOMMENDATION) 

Moved by Cr Timmermanis, seconded by Cr Bradley 
 
That: 
 
(i) the preferred technology for replacement of the two electric heat pumps for the 

main pool at Bold Park Aquatic is a combination of cogeneration and gas boilers; 
 

(ii) the preferred technology for replacement of the single electric heat pump for the 
leisure pool is re-use of the three electric heat pumps procured by the Town in 
2016; 

 
(iii) quotations be sought for design and documentation of these works; and 
 
(iv) the draft 2017/2018 budget be amended to include an allocation of $920,000 for 

these works to be funded from the Endowment Lands Account. 
 
Carried 5/3 
 
For: Crs Carr, King, MacRae, O'Connor and Powell 
Against: Mayor Shannon, Crs Bradley and Cr Timmermanis 
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