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ABOUT IRONBARK SUSTAINABILITY

Ironbark is a specialist consultancy that works with business and government around Australia to assist them 
to reduce energy and water consumption and waste production. Ironbark can help you take the next practical 
step in turning your ideas into action. Call 1300 288 262 or email info@realaction.com.au for more information, 
or refer to www.realaction.com.au.

ICLEI – OCEANIA

ICLEI – Local Governments for Sustainability (ICLEI) is an international, not-for-profit association of local 
governments and local government organisations that have made a commitment to sustainable development. 
Their mission is to build a movement of councils to achieve tangible improvements in environmental conditions 
through the cumulative impact of local action.

ICLEI Oceania is the Regional Secretariat for ICLEI – Local Governments for Sustainability. The ICLEI Oceania 
Head Office is hosted by the City of Melbourne and was established in 1999. ICLEI Oceania Water Campaign 
Australia Office is hosted by the City of Melville, Western Australia.

ICLEI ran the flagship Cities for Climate Protection (CCP) campaign that covered councils representing 84%  
of the Australian population and has worked in close partnership with Ironbark on various projects for over  
a decade. See ICLEI Oceania for more information. 

DISCLAIMER AND COPYRIGHT

© October 27, 2012 Ironbark Group Pty. Ltd. 

The information contained in this document is produced by Ironbark Group Pty Ltd. Ironbark Group Pty. Ltd 
undertakes no duty to or accepts any responsibility to any third party who may rely upon this document.  
All rights reserved. No section or element of this document may be removed from this document, reproduced, 
electronically stored or transmitted in any form without the written permission of Ironbark Group Pty. Ltd. 
Manufacturers or suppliers of products profiled in this review have the right to refer to and use the information 
found in this document.

This document has been prepared based on Ironbark Group’s experience, having regard to assumptions that 
Ironbark Group can reasonably be expected to make in accordance with sound professional principles. Ironbark 
Group may also have relied upon information provided by third parties to prepare this document, some of which 
may not have been verified. Subject to the above conditions, this document may be transmitted, reproduced  
or disseminated only in its entirety.
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1. INTRODUCTION

Hot water heating can account for a third of total energy consumed at a typical council facility. Installing  
energy efficient hot water systems is therefore an easy and effective way to achieve significant energy and 
financial savings. 

On behalf of councils around Australia and ICLEI Oceania, Ironbark Sustainability has conducted this Local 
Government TechSelect review of solar and heat pump hot water systems. This review is intended to assist 
councils to plan the best possible hot water system installations. The review assesses, compares, summarises 
and discusses the benefits of the systems that are relevant to local government decision makers. 
 
It also provides case studies and information from a range of local governments that have significant expertise 
in hot water system retrofits.

At the time of writing, councils around Australia are awaiting news of Federal Government funding for solar and 
heat pump hot water system installation. It is hoped that this review will assist councils in preparing for future 
grant funding. Project implementation checklists are provided to assist in your project planning.

This report has been disseminated nationally to more than 4,000 local government staff who are involved in 
installing hot water systems and prioritising efficiency works in tens of thousands of facilities including sports 
pavilions, leisure centres, senior citizens centres, depots, kindergartens and childcare centres.

Once you have read through this report, you will be well informed about solar and heat pump options, and be 
ready to jump in and start scoping out your projects.

The report is divided up into the following sections:

– Section 1 Introduction
– Section 2 Background on two Federal funding opportunities
– Section 3 A management framework for implementation
– Section 4 Solar and heat pump hot water product review 
– Section 5 Case studies and information from councils, manufacturers and suppliers.

Because technology is always improving, this TechSelect review will be periodically updated. We recommend 
that, before confirming your product selection, you should confirm with Ironbark whether you have the most 
up-to-date version.

www.realaction.com.au
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2. UPCOMING FEDERAL FUNDING FOR SOLAR  
AND HEAT PUMP HOT WATER PROJECTS

The development of this TechSelect report was prompted by two funding opportunities soon to be released  
by the Federal Government:

1.  The Local Government Energy Efficiency Program (LGEEP) is a $24 million, one-round only, non-
competitive funding program available to all Australian Local Governments to install solar or heat pump  
hot water systems in one or more community facilities. This funding is expected to open in October 2012. 

2.  The $200 million Community Energy Efficiency Program (CEEP) provides councils with funding 
opportunities for building efficiency measures.

Ironbark Sustainability is watching these funding opportunities carefully. Updates on these and other  
grants will be available through our newsletter and profiled on our website. Therefore, to ensure you  
are kept up-to-date with grant announcements as well as updates to this review, make sure you  
sign up to our newsletter here.

www.realaction.com.au
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3. PROJECT MANAGEMENT – HOT WATER SYSTEMS 

“It is essential that the site is carefully assessed to ensure hot water usage needs match the system and  
size that is installed. Do the research up front – understand the water usage patterns, even try to work out 
rate of draw (over what hourly period) and closely manage the project.” 

'PMQEXI�'LERKI�%GXMSR�3J½GIV��(EVIFMR�'MX]�'SYRGMP

This Section outlines information to help manage a hot water system replacement project within the  
following framework:

1. Confirm Project Budget
2. Identify Suitable Sites 
3. Establish and Implement a Communications Plan
4. Scope the Sites
5. Choose and Procure a System
6. Install and Commission 
7. Monitor and Review 

To save reading through this detailed section every time you want to identify key project management actions,  
some summary checklists have been provided in Appendix 1.

3.1 CONFIRM PROJECT BUDGET

INDICATIVE COSTS

Based on recent quotes obtained by councils from a range of installers, it generally costs between $6,000 and 
$10,000 to install one solar or heat pump system at a council facility. Note this cost is for small to medium sized 
facilities, not leisure centres or multistorey administration centres.

We suggest you allocate some budget for simple hot water efficiency retrofits at any facility where you are 
installing a new system. Ironbark often implements cost effective retrofits while auditing council buildings  
at a cost of around $150 per facility.

AVAILABLE SUBSIDIES

Each State and Territory provides various rebates for solar hot water. On a national level, your council can claim 
Small-scale Technology Certificates (STC’s) if your retailer and installer of solar panel systems is a Registered 
Agent with the Clean Energy Regulator. See Appendix 2 for more information on STC’s. 

LGEEP and CEEP are some relevant upcoming funding opportunities. See Section 2 for more information –  
note that both LGEEP and CEEP require co-contribution from Council. 

www.realaction.com.au
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3.2 IDENTIFY SUITABLE SITES

The Building Capital Projects Officer at City of Yarra uses a simple method to identify suitable sites.  
She conducts a desktop audit of water bills to identify high water usage, identifies the age and type  
of existing systems, and whether the site has showers or other high hot water consuming appliances.

Dora Novak, Sustainability Officer, Colac Otway Shire Council chose facilities to address by identifying those 
that had showers that were used, or hot water appliances such as washing machines and commercial kitchens 
(though be careful with this, as many dishwashers are connected to the cold water supply).

Overall water consumption wasn’t a very good indicator as to which buildings to prioritise because at many 
sites, most of the water is used on cold water for irrigation. 
Who paid the bills was not a factor – so long as the facility was owned by Council, it was eligible to be included 
in the project. 

Initially she sent out expressions of interest to site users, but found very few responded – potentially because 
of a lack of understanding as to the full benefits of replacing the system. 

It is assumed that one key aim is to reduce energy consumption and greenhouse gas emissions the first 
questions we suggest answering are: 

1. What are the hot water usage patterns at your buildings?
  This will tell you which buildings are likely to have the highest energy consumption due to hot water use.  

It will also help to choose appropriate replacement system types and sizes.
 – What buildings have the highest total energy and water consumption?
 – What kind of hot water appliances and needs there are at each site? 
 See Appendix 3 for details on how to calculate hot water consumption and needs.

2. What age and type of existing hot water system does each building have?
  This will tell you which buildings currently have the most inefficient hot water systems, or hot water 

systems that are inappropriate for usage patterns.

Once you know the answer to these two questions, use the priority matrix below and the other considerations 
listed on the following page to help you identify which buildings to prioritise. 

www.realaction.com.au
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Table 1. Which facilities to prioritise first

Type of Existing System

Hot Water Usage Patterns Elec Storage Gas Storage Gas Instant

Constant high use: Where a large amount of hot water is needed 
regularly most days of the week (e.g. Aquatic centres)

Very High 
Priority

Medium High  
Priority

Medium Low  
Priority

Intermittent high use: Where large amounts of hot water is needed 
infrequently (e.g. on weekends for a sports pavilion)

Constant low use: Where a small amount of hot water is needed 
regularly most days of the week (e.g. library)

High Priority Medium Priority Low Priority
Intermittent low use: Where a small amount of hot water is needed 
infrequently (e.g. only once to 5 times daily most days of the week  
or only on weekends, such as a community hall)

For any given system, the higher your water usage, the higher your energy consumption. 

Other considerations to help prioritise which buildings to address:

–  What eligibility criteria does your funding source have? If applying for funding – either external or internal 
–  be aware of these sources’ priorities. 

–  What is the size of the existing storage tank? If hot water needs are exceeding storage tank capacities,  
the system will be drawing a lot of energy to reheat them – usually during peak tariff hours. This can be 
expensive and an inefficient use of energy. 

–  What is the age of the system? If making a choice between replacing two systems of the same type  
(e.g. two electric storage systems), prioritise replacement of the older system.

–  Is Council paying the bills? Some councils may wish to prioritise those buildings for which it is responsible 
for paying energy utility bills, followed by those where community tenants pay bills, followed by those where 
commercial tenants pay bills.

–  Are there adequate efficiency opportunities that can be achieved by installing a timer or lowering the hot 
water temperature and keeping the existing system? For example at some sites with intermittent or low 
hot water needs, it may be possible to install a clock timer or push button timer so the existing system is 
only turned on when it is needed. Hot water systems are often set too high. The maximum temperature only 
needs to be 60 degrees Celsius.

www.realaction.com.au
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3.3 ESTABLISH AND IMPLEMENT A COMMUNICATIONS PLAN

“It is worthwhile dropping in to see the building occupants. This can address any issues they might have about 
an existing or new hot water system. 

Always make sure you have a backup plan to deal with potential site issues (e.g. putting a timer on a noisy 
system when quiet time is needed, or relocating a system when vandalism or theft is a problem).“

Climate Change Action Officer, Darebin City Council

“Hot water system projects have relatively little impact on the site users – unless of course the new system 
doesn’t cater for their needs. Therefore no news from site users post-project is good news.”

Staff from Moreland, Darebin, Yarra, Moonee Valley and Coffs Harbour City Councils

Ironbark has used the communications model described by the Building Capital Projects Officer at City of Yarra. 
Roles and other subtleties may differ from council to council, but the overall process should be consistent.

Key council staff generally involved in this project type are from the sustainability, maintenance and capital 
works areas of council. Some sustainability officers interviewed for this report emphasise involving 
maintenance in all phases of the project, and even have them project manage because they are likely to be 
aware of any plumbing issues, opportunities for other water retrofits, and relevant OH&S regulations.

Other stakeholders include the building occupants, any hired specialists and installers and the wider  
Council community.

www.realaction.com.au
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3.2.1 PROJECT MANAGER AND SPONSOR ROLES

Projects generally have a project manager and sponsor who have different roles in communication with 
stakeholders. The roles are communicated separately below but for projects or councils where there  
is no sponsor to take on the communications role then this can be undertaken by the project manager.

The project manager will be communicating practical matters. The sponsor’s role is to communicate the 
benefits of the project (e.g. financial and sustainability benefits). It is always good to report on easy wins  
such as installing energy efficient hot water systems. The sponsor can use Council reporting mechanisms –  
website, internal newsletter, external newsletter, email networks – to get the word out.

Generally, the project manager reports to the project sponsor.

3.3.2 COMMUNICATIONS PLAN STEPS

Appendix 1 outlines suggested steps in a checklist format for both the project manager and the sponsor prior  
to and during the quoting phase, and when awarding and completing works. 

3.4 SCOPE THE SITES

An important preface: Making the right choice of system depends on the Council’s aims and budgets,  
building characteristics, hot water usage patterns, climate and the type of any existing system. 

System types should therefore be chosen on a case-by-case basis. Picking the appropriate system type is  
a complex undertaking due to each site requiring different solutions for its particular energy, hot water usage 
and climate characteristics. This section should therefore be considered a preliminary step in choosing an 
appropriate system.

Unfortunately there is no one-size-fits-all tool for choosing hot water systems. Therefore, this section – based 
on Ironbark’s own experience, research and consultation with Local Government staff – is designed to give you 
an indication of the right system for each building with its unique hot water usage patterns. 

IDENTIFY IF THE EXISTING SYSTEM NEEDS TO BE REPLACED

If the existing system is in good shape and less than 5 years old, consider retrofitting instead of replacing it. 
Solar pre-heaters can be attached to existing gas, electric and heat pump storage systems. 

Note that retrofitting systems does NOT qualify for LGEEP funding, renewable energy certificates or 
government rebates. 

Also note that this type of project can be difficult and installers or plumbers can sometimes be reluctant  
to do this. However Colac Otway Shire Council has done it so it is possible. 

See Section 5.1 for how Colac Otway Shire Council added Chromagen solar collectors to an existing gas system,  
and Section 5.2 for a current Moonee Valley project adding solar to existing Quantum Heat Pumps. 

Refer to Appendix 5, Question 6 for some tips if considering going down this road.

www.realaction.com.au
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ENSURE THE BUILDING’S HOT WATER APPLIANCES ARE EFFICIENT

Ensure that hot water appliances are as efficient as possible. An easy win is changing showerheads.  
Dishwashers and washing machines may have to wait until there is budget or until they are at the end of their 
life. Note that local water authorities often provide councils with free efficient showerheads.

Making efficiency changes will reduce hot water needs, so in order to make an accurate assessment of water 
usage patterns, these retrofits should be complete first. 

See Section 5.11.4 on an efficient tap and shower module that Moreland City Council has designed for council 
facilities and is keen to share with other Councils.

WORK OUT HOT WATER USAGE PATTERNS

Information on hot water usage patterns is the key thing installers need from the Council to design a suitable 
hot water system. Even if you can’t provide figures in litres, at least providing information on hot water 
appliances and frequency of use will be useful. 

Installers of NewGen Solar, Enter Energy & Water Saving Shop and Sackett Services 

Traditionally some councils replace like for like – I really wanted this project to have systems that responded 
appropriately to hot water usage needs. 

Dora Novak, Sustainability Officer, Colac Otway Shire Council

Once sites have been chosen for hot water projects, further research should be undertaken on hot water usage 
patterns to help choose the most appropriate replacement system for specific needs. 

Hot water is a necessity at many sites, and hot water needs can vary dramatically across different sites and 
across different times of the day and year. 

www.realaction.com.au
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Summary of Methods

The following methods can be used to determine hot water usage patterns. See Appendix 3 for a detailed 
description of each method.

1. Visit the site and/or talk to people who know the building and usage patterns to work out:
 a. What hot water appliances there are in the building, 
 b. How frequently they are being used, and
 c. whether there are any significant planned changes to the use of the facility.
  Then use the Ironbark Water Consumption Calculation Tool to estimate water use, and how much of it is hot 

water. This tool can be obtained by emailing info@realaction.com.au
2. Read water bills to work out total annual water consumption, and seasonal variation
3. Record water meter figures to work out total water consumption.
4. Put a sub meter on the existing hot water system

3.5 CHOOSE AND PROCURE A SYSTEM

“To help choose an appropriate installer, ask them how often and how many systems have they installed.  
It is prudent to hire a solar hot water specialist, experienced in design and installation of similar projects  
to what’s being proposed. This way your projects are more likely to be completed on time, on budget and 
without complications or call-backs which commonly result when inexperienced installers are ‘learning  
on the job’.

Ben Cole, installer and supplier at NewGen Solar

“A sure sign that an installer won’t provide you with a system specifically designed for the site is if they don’t 
ask you for information on hot water usage patterns.”

Harry Fricke, Senior Sustainability Officer at Moonee Valley City Council

www.realaction.com.au
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Once facilities have been identified for new hot water systems, consult with a professional to confirm the 
location and design of system, and choice of products. Being informed about solar and heat pump systems and 
being clear about the outcomes Council wants will help you to ask the right questions and get the best result.

Table 2 below is a generic guide to the type of systems that are appropriate to various circumstances, while 
Table 3 illustrates comparative greenhouse gas savings and costs associated with the various system types. 

Table 2. Possible replacement systems for buildings with different features and needs

Gas available? Unshaded roof with  
adequate strength and 
space available?

Hot water usage? Most appropriate replacement system(s)*

Yes Yes Constant high Solar gas boosted^

Intermittent high Solar gas boosted or 5+ star gas instant

Constant low

Intermittent low

No Constant high 5+ star gas instant or heat pump

Intermittent high

Constant low

Intermittent low

No Yes Constant high Multiple heat pump array with a boosting element  
or solar electric boosted^

Intermittent high

Constant low Solar electric boosted or heat pump, or in some scenarios 
an instantaneous electric hot water system#

Intermittent low

No Constant high Heat pump with internal booster or multiple heat  
pump array^

Intermittent high

Constant low Heat pump with internal booster or multiple heat pump 
array or solar electric boosted^

Intermittent low

Note – LGEEP funding is only available for solar and heat pump systems. However the scope of Table 2 also covers gas instantaneous systems as we 
believe this is the most appropriate type of system in certain circumstances (especially where hot water usage is low and there are cost constraints).

*  In this context ‘most appropriate’ means the best system from a GHG emissions reduction perspective (note however that the use of Green 
Power has not been considered – refer to Table 3 for the comparative performance of systems operating on Green power). 

^   Keep in mind that in scenarios of high use, as soon as water use exceeds the tank’s capacity it will rely on the electric or gas booster  
to power the system. Refer to Appendix 5, Question 4.

#   The small semi-instantaneous electric storage system can be a good replacement for those 20-50 litre electric resistance storage systems that 
are often located in cupboards in close proximity to the kitchenettes and/or bathroom sinks they service. This can avoid needing to install other 
systems that will need to be located further away, requiring piping and creating an undesirable time-lag. See more information on time-lag  
in Appendix 5, Question 22.

www.realaction.com.au
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Table 3. Comparison of system performance and cost*

System Type GHG emissions  
(  = CO2-e avoided)

Material cost Running costs

Electric storage (without solar)** $ $$$$$$

Solar gas boosted     $$$$ $

Solar electric boosted**  $$$ $$

5+ star gas instantaneous  $ $$$

Electric heat pump**   $$ $$$

*  All performance and cost indicators are indicative only and do not take into account variations in cost or performance due to site context or 
sub-types of technologies such as solar evacuated tubes versus flat panels, thermosiphons versus split systems etc.). It also reflects a scenario 
where there are no major peaks in hot water use within a short time period.

**  Purchasing 100% Accredited Green Power will reduce the GHG emissions from electric appliances to zero. However this will also result in an 
increase in ongoing running costs of that appliance.

Whilst these tables are a simple summary, choosing an appropriate system can be a complex undertaking.

For complex sites, your council may or may not have the technical expertise to specify and commission a new 
system. In these cases some councils have involved a hydraulic engineer to play a quality control role during the 
quoting, design and commissioning phases of the project.

In simpler installations, it may be your chosen installer who finalises the design of your system. In this case,  
if you have a certain product or system design in mind, be aware that some installers will have their own 
products and preferences.

Ironbark suggest speaking to others who have used the products and/or the installer you are considering using. 
They may have useful feedback to inform your decisions.

If the project budget is over a certain amount, it may involve going out to tender. Otherwise it simply involves 
selecting an installer and obtaining quotes. Three quotes per system are required for LGEEP funding.

See Appendix 4 for suggestions on what to include in project specifications.

“Do not assume that the existing hot water system is appropriately sized to match the building’s hot water 
needs. Like for like replacements may result in inefficient systems being installed.”
Stuart Nesbitt, Climate Change Technical Officer, Moreland City Council

Section 4 contains information on specific products. Section 5 outlines local government and installer 
experiences of hot water products and projects – including their experience on choosing appropriate systems.

Contributors to this report have also provided a substantial amount of supplementary information which has 
been placed in Appendices:

– Appendix 2 outlines methods for assessing a product’s energy performance 
– Appendix 5 contains some Solar and Heat Pump Design Tips that you should consider or be informed about
– Appendix 6 provides further information about solar and heat pump systems 

www.realaction.com.au
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3.6 INSTALL AND COMMISSION 
 

“I am very glad I had some level of technical understanding plus the support of a hydraulic engineer to write 
the technical specifications for the tender as well as review the project once the equipment was installed.” 
Dora Novak, Sustainability Officer, Colac Otway Shire Council

This stage of the project is about ensuring the installation and post-installation (commissioning) phase of the 
project runs smoothly.

It may involve going out to the site, or simply facilitating the key stakeholders who are undertaking works  
(the installer and potentially maintenance staff) and making sure they are complying with all Council’s 
regulations and specifications.

Many project managers interviewed for this report said that there was no need to go out on site during the install. 
Others said that they found it useful visiting the site during install if it was the first project of its kind at Council.

Refer to the Communications Plan and Install and Commission Checklists in Appendix 1 for suggested steps.

3.7 MONITOR AND REVIEW OUTCOMES

Most councils wish to measure the savings associated with their project, and to evaluate the success of their 
implementation program.

An appropriate measurement and verification process can be planned at the commencement of the project,  
and implemented after the new system is commissioned.

The most common approach to monitoring and reviewing the project is to track any changes in energy and 
water use as a result of the project via the collection of utility bills over a 12 to 24 month period both before and 
after the install takes place.

Qualitative information can also be gathered from project stakeholders.

Once implemented, ensure the actual actions and outcomes are recorded for ongoing reporting purposes.  
See Appendix 1 for key steps.

www.realaction.com.au
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4. SOLAR AND HEAT PUMP HOT WATER  
PRODUCT REVIEW

 
 
 
 
 
 
 
 
 
 
 
 
Table 4. Products under review

System Type Products reviewed in this report

Solar electric and gas boosted APRICUS Evacuated tube solar system

Bosch Classic Series - Solar Wizard

Chromagen Split line

Chromagen Roofline

Chromagen Sumo

EcoSmart Intelligent Hybrid (gas only)

EcoSmart Invincible (elec only)

Kelvinator SolarKnight

Rinnai Demand Duo (gas only)

Solar Lord U Tube

Electric heat pump Chromagen Midea Heat Pump

Kelvinator EcoKnight Heat Pump

Quantum Energy Technologies Domestic range of Hot Water Heat Pumps 
Sanden ECO ® Hot Water Heat Pump

Sanden ECO ® Hot Water Heat Pump

Solar Lord GR Series Heat Pump

Electric heat pump with solar booster Edson Atlantic Heat Pump with Edson Solar Booster (elec only)

www.realaction.com.au
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4.1 DISCUSSION OF PRODUCT DATA PROFILED IN SECTIONS 4.2-4.4

Sections 4.2 – 4.4 provide a comparison of profiled products from each participating supplier. Footnotes provide 
important information on the information provided under each heading. 

While the products profiled have all been chosen based on similar characteristics, sufficient variation between 
the profiled products still exists. When comparing products, be aware that costs and energy efficiency figures 
may vary due to slight differences in tank and collector capacities, materials, etc. Always check the tank 
capacity and collector capacity to see whether products are similar enough to compare as ‘apples with apples’. 
And be aware of the options given for products not directly profiled here – seek further details on a particular 
product for your circumstances if needed.

Section 4.2 outlines general information about each of the solar hot water and heat pump products included in 
this review. Most manufacturers / suppliers provide a range of tank and panel combinations to provide options 
for different facility types. The use of both evacuated tubes and flat panels as well as stainless steel and 
vitreous enamel tanks are common. 

Section 4.3 outlines the energy efficiency, market and quality characteristics of each product.

The key indicator of energy efficiency provided in this report is the number of Small-scale Technology 
Certificates (STCs) generated by each product within a given climate zone. Each certificate represents  
1 MWh of avoided electricity consumption (or gas equivalent) by the adoption of that particular product over  
a base-case scenario, and as a result can be used as a proxy for the energy efficiency of that product. 

www.realaction.com.au
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There are a number of other relevant indicators that may be used to assess the efficiency of a particular  
product – for example, coefficient of performance (COP) for heat pumps or star ratings for gas-boosted  
systems – however STCs are common across all hot water products and are calculated using uniform Australian 
Standards for test procedures, and as such have been chosen for the purpose of comparison in this document.

Please refer to Appendix 2 for an outline of energy performance assessment tools and methods, and for further 
details on STC and other measures of energy efficiency.

Please also refer to Section 3, which outlines that product efficiency is only one of a number of factors that 
must be considered when selecting an appropriate hot water system.

Finally, please note that the calculation of STCs is under review and will move from four to five climate zones  
as of November 2012. This change is being made to better reflect the impact that frost conditions can have, 
particularly in relation to heat pump performance. If you are in an area affected by frost, we recommend 
revisiting STC calculations when they are published from November 1st, 2012 to check the performance of any 
heat pump system you may be considering.

The market section provides product costs, availability, location of manufacture, etc. 

Please note that product costs are indicative only, and don’t include installation. It is difficult for suppliers  
to outline a completely accurate price, as it is generally the product retailer/installer that sets the retail price, 
and installation costs will vary widely depending on the local situation. For example, retailers may offer 
discounts on the published price to councils and/or for bulk purchases.

Further, ongoing running costs of a system needs to be considered in financial consideration. While these  
are hard to determine on an individual product basis, an indicative guide based on the product type is given  
in Table 3. For example, gas systems are typically more expensive to purchase than electric-boosted systems; 
however typically gas would have lower operating costs (where natural gas is available).

The quality information provides further details about products that may be useful in choosing which systems 
to use for particular council circumstances. For example, warranties on labour become particularly important 
for remote areas, as does the ability to protect against frost for cold climates. Many systems have improved 
warranty or frost protection as an option and it is worth enquiring with the manufacturer / supplier for these 
options. Many heat pumps are able to withstand cold temperatures without frost protection (down to -25C).

Section 4.4 compares the products in terms of their up-front costs versus the number of STCs created. 
However, it is important to note that STCs are an indicative measure of energy efficiency, this won’t necessarily 
correspond to greenhouse gas savings, nor ongoing savings in running costs.

For example, while an electric system may be more ‘efficient’ in energy terms compared with a similar  
gas-boosted system, the greenhouse gas intensity of electricity is significantly higher than that for gas, and  
as a result an electric-boosted system which is assigned a higher number of STCs may actually have higher 
greenhouse gas emissions. Further, the cost per unit of energy for electricity is higher than that for gas,  
so the running costs may be higher for a product appearing ‘more efficient’ in pure energy terms. 
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4.2 GENERAL PRODUCT INFORMATION 

Table 5. General information about products and product series being profiled in this report  
(see footnotes in continued table over-page)

Manufacturer /  
supplier name

Name of range  
or series

Product name and 
model number being 
profiled in the report1

Booster type2 System type  
(solar split, solar  
thermo, heat pump)

Open / closed loop Tank material Tank capacity  
in litres (L)  
(tank storage  
options of series  
are in brackets)

Solar collector  
type and size (m2)  
(size options  
of the series  
are in brackets)

Other options, awards and comments3

Apricus Australia  
Pty Ltd

Apricus Evacuated tube 
solar hot water systems

APRICUS Glass Lined Gas 
System AG-315-GL-26N-30

Gas continuous Solar split Open Vitreous enamel

(Glass lined mild steel)

(Note the EVERLAST series 
is stainless steel)

315

(250, 400)

Evacuated Tube,

4.4m2

(2.9m2, 5.9m2)

Australian made stainless steel tanks are available  
in the “Everlast’ series.

APRICUS Glass Lined Elec-
tric System (Mid Element)  
AE-315-GL-MID-30

Electric storage

Bosch Bosch Solar Wizard -  
Classic Series

BSS300262NG Gas continuous Solar split Open Vitreous enamel

Glass lined mild steel

300

(250, 400)

Flat plate,

4m2

Elite Series include options of closed-loop split systems, 
closed loop thermosiphon.

BSS300E2 Electric storage

Chromagen Pty Ltd Chromagen Splitline 9302VOSP12T26P Gas continuous Solar split Open

Vitreous enamel

Glass lined mild steel

300 (200, 400) Flat plate,

5.6m2

(2.7/4.6m2, 5.6/6.9/8.4m2)

Closed loop available; evacuated tube available;  
smartline available (integrated gas booster and tank)

9302VOSP12 Electric storage

Chromagen Roofline 9302TOBP11T26P08 Gas continuous Solar thermo-siphon Open Vitreous enamel

Glass lined mild steel

300 (200) Flat plate,

4.7m2

(2.8m/4.7m2)

Closed loop available; evacuated tube available,  
EcoBlue panels available in 200l options

9302TOBP1108 Electric storage

Chromagen Sumo Gas storage and continu-
ous

Solar split Open Vitreous enamel

Glass lined mild steel

2 x 300

(700)

Flat plate,

8.4m2

(11.2m2)

Upgrades to tanks, panels and boosters available – full 
range includes up to 4 gas boosters and 700 litres total 
capacity, providing from 1000 litres to 3500 litres/hour 
(1st hour) if required for a commercial system.

Chromagen Midea  
Heat Pump

RSJ-35/300DN3-D Electric boost Heat pump Stainless steel

Vitreous enamel 

Glass lined mild steel

280 (170) The 170 litre option has a vitreous enamel tank and 
retails for around $1700 (ex installation)

EcoSmart® Solar EcoSmart Intelligent hybrid EN15DT3DC Gas continuous Solar split Open Vitreous enamel

Glass lined mild steel

315 Flat plate, 6m2  
(4m2 or 6m2)

EcoSmart Invincible E3S136T3DC Electric storage 315 (250, 400) Flat plate, 6m2  
(4m2 or 6m2)

Edson Pty Ltd Edson Solar Boosted  
Heat Pump

232605 (Heat pump)

EV-315T-30-CONM

Electric boost element Solar & heat pump Closed Solar and heat pump both 
vitreous enamel

Heat pump: 270 

Solar: 315 or 270

Evacuated tubes, 4.7m2 

(3.2m2 , 4m2, 6.5m)
This is a new and innovative combination of products – 
combining a heat pump with electric-boosted solar.  
As yet there is no set product range or series name. 

Other option is to link a heat pump to a photovoltaic 
panel connected to the grid to to offset mains electricity 
use (this achieves STCs for both the PV panel and the 
heat pump.



Ironbark Sustainability www.realaction.com.au Local Government TechSelect Solar and Heat Pump Hot Water System Review22 Local Government TechSelect Solar and Heat Pump Hot Water System Review Ironbark Sustainability www.realaction.com.au 23

Manufacturer /  
supplier name

Name of range  
or series

Product name and 
model number being 
profiled in the report1

Booster type2 System type  
(solar split, solar  
thermo, heat pump)

Open / closed loop Tank material Tank capacity  
in litres (L)  
(tank storage  
options of series  
are in brackets)

Solar collector  
type and size (m2)  
(size options  
of the series  
are in brackets)

Other options, awards and comments3

Kelvinator Kelvinator SolarKnight - 
flat plate

KSN27026F2A Gas continuous Solar split Open Vitreous enamel

(Glass lined mild steel)

270 (270-450) Flat plate,

4.1m2 (6m2)KSE340F2A Electric storage 340 (270-450)

Kelvinator SolarKnight - 
evacuated tube

KSN27026E2A Gas continuous 270(270-450) Evacuated tubes,

4.6m2 (6.9m2)KSE340E2A Electric storage 340 (270-450)

Eco Knight heat pump KHPE340362A Electric boost element Heat pump 340 (270) Refrigerant used is 410a (tested at 25 degrees heating 
water from 15-60 degrees at 70% humidity.

Quantum Energy  
Technologies

Quantum Domestic  
Compact Heat Pump

340-11AC4-134 None needed Heat pump Vitreous enamel

(Glass lined mild steel)

340 (150, 200, 270) Full range of domestic systems available

Commercial systems available (Titan) for heavier usage.

Split system available.

Rinnai Australia Rinnai Demand Duo DDSS2502A-3 Gas continuous Solar split Open Stainless steel

(Vitreous enamel steel)

3 x 250 (315 in steel, 
270 and 340 in vitreous 
enamel)

6 x Flat plate collectors,

Total of 11.4m2

The system listed is a typical commercial sized system 
to gain maximum STC’s and suits an approximate daily 
usage of 1000 litres.

This system can be broken down further into modules  
of 1 storage tank (250L or 315L) and 2 or 3 collectors  
if demand is lower.

Rinnai also has a comprehensive range of domestic 
products available including roof mounted systems 
(solar thermosiphon). 

Sanden International 
(Australia) Pty Ltd

Sanden ECO® Hot Water 
heat pump system

GAUS-315EQTE None needed Heat pump Stainless steel 315 Sanden heat pumps come with a greenhouse neutral 
refrigerant.

Price/STC ratio in Section 4.4 calculated on $3250 
(mid-range)

CoP tested to Australian Standard: AS/NZS 5125.1:2010

GAUS-315EQTD

Solar Lord P/L Solar Lord U Tube G270U15-O Gas continuous Solar split Open Vitreous enamel

(Glass lined mild steel)

270 Evacuated tube,

2.5m2

HIA GreenSmart Product of the Year – WINNER ‘07

It achieved a CAT 4 cyclone rating, Ring-main system 
available with timer or thermostatic control to avoid 
wasted hot water.

If any system is running on mains pressure or tank 
water, and below than 250kPa, an upgraded circulation 
pump is required to a 3 Speed model.

E270U15-O Electric storage

Solar Lord GR Series  
heat pump

340GR - C3.8 None needed Heat pump Vitreous enamel

(Glass lined mild steel)

315 Ring-main system available with timer or thermostatic 
control to avoid wasted hot water

Has 700g of r134 as refrigerant. If any system is  
running on mains pressure or tank water, and below 
than 250kPa, an upgraded circulation pump is required 
to a 3 Speed model.

1  Solar hot water manufacturers have submitted details for a whole product ‘range’ – otherwise known as ‘series.’ In order to profile just  
one figure for STCs and indicative costs, manufacturers elected one product of a certain tank and collector size within the series to profile.  
This column outlines these chosen product numbers. All products except for the Rinnai Demand Duo and Chromagen Sumo are of relatively 
similar size and capacity

 2  Gas continuous systems heat water on demand. That is, the hot water is not stored in a tank before being used.
 3  All products except for Solar Lord products are suitable for all 8 of the Building Council of Australia (BCA) Zones. Solar Lord is suitable for all 

BCA Zones except Zone 1. 
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4.3 ENERGY EFFICIENCY, MARKET AND QUALITY PRODUCT INFORMATION

Table 6. Further details about products and manufacturers being profiled in this report  
(see footnotes in continued table over-page)

ENERGY EFFICIENCY DETAILS MARKET DETAILS QUALITY DETAILS

Name of range  
or series

Booster source STC for each  
climate zone  
(See Appendix 2  
for zone map)

Rated power load 
(elec booster)

Heat pumps min. 
operating temp  
w/out heat element 
boosting  
(degrees Celsius)4

Indicative 
product cost 
for council 
(ex. install and 
rebates)5

Where they 
 are made

Which states 
and territories 
in Australia 
they supply to

When manu-
facturers  
began supply-
ing to Australia

Warranty on key  
components 
(years)6

Frost protection  
performance7

Min. flow 
rate for gas 
booster  
(L/min)8

Z1 Z2 Z3 Z4

APRICUS Evacuated 
tube solar systems 9

Gas continuous 30 40 34 29 $4,223 Nanjing, China All 2003 Tubes: 15, Tank: 10 
Labour: 1
Labour: 1 
Gas heat exchanger: 10
Gas Booster parts and labour: 3
Tanks have longer warranty 
than similar products due to 
thicker walls

All Apricus systems: Level 2 protection  
(down to -15°C) in line with AS/NZS 2712:2007.

2 L/min

Elec storage 39 42 37 33 3.6 kW $3,927

Bosch Solar Wizard  
– Classic Series

Gas continuous 37 40 36 31 $3,790 Tank: China,  
Collectors: Turkey.

All Early than 1960 Collectors: 7, Tank: 5 
Gas booster parts & labour: 3

Gas booster heat exchanger 
part only: 10 
Labour: 1 - 3

Frost protection valve fitted to each collector,  
in addition to frost protection via controller 
circulation function. However for areas of heavy 
/ prolonged frost the Elite series is suggested 
instead.

3 L/min

Elec storage 38 41 37 32 3.6 kW $2,970

Chromagen Splitline Gas continuous 44 45 45 40 $4,138 Collectors and 
tanks: Israel
(Evac collectors: 
China) 
Gas boosters: 
Japan

All 2003 Collectors: 7, Tank: 7 
Gas heat exchanger: 10 
Booster parts and labour: 3 
All other parts: 1

Frost protection valve optional and controller  
has circulation function. Recommend closed loop 
option in areas prone to heavy frost.

3 L/min

Elec storage 43 45 44 39 2.3 kW $3,089

Chromagen Roofline Gas continuous 38 41 37 32 $3,861 Collectors and 
tanks: Israel 
Gas boosters: 
Japan

All 2003 Collectors: 7, Tank: 7 
Gas heat exchanger: 10 
Booster parts and labour: 3 
All other parts: 1

Frost protection valve optional 3L/min

Elec storage 39 41 37 32 2.3 kW $2,639

Chromagen Sumo Gas storage and continuous 41 43 37 31 $8,499 Collectors and 
tanks: Israel 
Gas boosters: 
Japan.

All 2003 Collectors: 7, Tank: 7 
Gas heat exchanger: 10 
Booster parts and labour: 3 
All other parts: 1

Frost protection valve optional and controller has 
circulation function 

3L/min

Chromagen Midea  
Heat Pump

Electric boost element 24 24 29 31 3 kW +7C $3,200 China All 2012 Tank: 5, Compressor: 3 
All other components: 1

EcoSmart Intelligent 
hybrid

Gas continuous 44 45 45 40 $4,449 Tanks: Australia 
Collectors China

All 1915 (Dux) Collectors: 7 
Elec system Tank: 7 
Gas system tank: 5 
Parts and labour: 1

Level 2 frost protection N/A10

EcoSmart Invincible Electric storage 44 45 44 38 3.6 kW $3,945

Edson Solar Boosted 
Heat Pump11

Electric boost element 
(1.8kW)

32 30 29 26 1.8 kW -5C12 $6,040 Solar collectors / 
tank: China  
& Turkey 
Heat pump: 
France

All Earlier than 1960 Heat pump tank: 5 
Heat pump / electrics: 2 
Solar tank: 10 
Solar collector: 15

In negative temperatures, the water heater  
automatically defrosts by opening a solenoid 
which sends the hot gas from the compressor 
directly to the evaporator where the frost melts. 
In positive temperatures only the fan is used to 
defrost the heat exchanger.
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ENERGY EFFICIENCY DETAILS MARKET DETAILS QUALITY DETAILS

Name of Range  
or Series

Booster source STC for each climate 
zone outlined  
(See Appendix 2  
for zone map)

Rated power load 
(elec booster)

Heat pumps min. 
operating temp  
w/out heat  
element boosting  
(degrees Celsius)5 

Indicative 
product cost 
for council  
(ex. install  
and rebates)

Where they  
are made

Which states 
and territories 
in Australia 
they supply to

When manu-
facturers  
began supply-
ing to Australia

Warranty on key  
components  
(years)7

Frost protection performance Min. flow 
rate for gas 
booster  
(L/min)

Z1 Z2 Z3 Z4

Kelvinator SolarKnight 
– flat panel

Gas continuous 37 41 36 31 $3,500 Japan and China All 1919 Heat exchanger 10
All other gas system parts 3
Flat panel / tube collectors 5
All other solar system  
components 1

Not suited for frost prone areas 3l/min

Electric storage 37 40 36 31 3.6 kW $2,900 Tank 5
Outdoor module 2
All other electric system 
parts 1
Flat panel / tube collectors 5
All other solar system  
components 1

Kelvinator SolarKnight 
– evacuated tube

Gas continuous 39 42 37 32 $3,900 Japan and China All 1919 As above Tubes rated to work down to -15 degrees 3l/min

Electric storage 40 42 38 33 3.6 kW $3,300 As above

Kelvinator Eco Knight 
heat pump

Electric boost element 23 21 27 27 5 kW -7C $2,900 Japan and China All 1919 Tank 5
Heat exchanger 2
All the other part 1 year

Quantum Domestic 
Compact Heat pump

None needed 23 22 27 29 -10C $3,510 Suzhou, China All Earlier than 1990 Tank: 5 
Compressor: 2 
PTR Valve: 1

De-Icing Function for the evaporator  coil.  
No risk to refrigerant cycle from frost.

Rinnai Demand Duo13 Gas continuous 186 216 171 96 $11,000 Stainless steel 
tank, collectors 
and install kits: 
Australia

HD burner: Rinnai 
Japan.

All14 1972 Commercial use
Heat exchanger in burner: 5 
Tank: 5
Collectors:
Domestic use
Heat exchanger in burner: 12
Tank: 10
Collectors: 7

Enduro FTC collector available to -6 degrees

E-frost collector available to -12 degrees

2.4l/min

Sanden ECO Hot Water 
heat pump system

None needed 26 25 32 34 1.0 kW -10C $3000 - $3500 Heat pump: Japan 
Tank: Australia

All 1977 Heat pump: 3 
Tank: 15 
Gas heat exchanger: 10

Solar Lord U Tube Gas continuous 25 28 24 21 $2,834 Solar controller: 
Australia

All other compo-
nents: China

TAS, VIC, SA, NSW 
& QLD (not NT 
or WA)

2003 Collectors: 7 
Tank: 7 
Gas heat exchanger: 10 
Parts and labour: 1

Both UTUBE and Heat Pipe style Evacuated Tube 
SHW Systems are accredited with Level 2 frost 
protection. IE: rated to -25C

Electric storage 27 29 26 23 $2,138

Solar Lord GR Series 
heat pump

Electric boost element 23 21 27 28 3.6 kW 5C $2,265 China TAS, VIC, SA, NSW 
& QLD (not NT 
or WA)

2009 Heat pump: 5

4   Element boosters improve heat recovery time and performance at low temperatures, but will decrease a heat pump’s overall performance. 
Heat pumps with the greatest energy efficiency ratings will often not require a boost element as the heat pump is able to produce hot water 
even at low temperatures. 

5   Note that indicative prices provided by the manufacturers are rough estimates only. The cost of products to local government will vary 
depending on each installer or retailer. Note that the costs may differ from one product to another because they are different sizes, catering  
for different hot water needs.

6  Warranty details given are almost always domestic warranties, and they may be different for commercial applications. 
7   Heat pump systems do not typically require frost protection. If using solar where there is the risk of frost, closed-loop systems are typically 

preferred over open-loop systems.
8   Note that minimum flow rates apply to systems with gas continuous boost only. This is because the booster requires a minimum water flow 

rate to be switched on, whereas for a system with hot water storage, hot water is drawn straight from the storage tank at any flow rate.

9  Note, the mid-element tank system has been profiled in this table, and has been used to calculate STCs.
10  Due to advanced design of system, no minimum flow rate is required.
11   STCs are credited for the Solar Electric Hot Water Unit –component of the Edson system. Edson’s STCs for this and a number of other systems 

will most likely improve in the next STC Round.
12   In ECO mode only the heat pump will function and when outside the temp range of -5C to 35C the heat pump switches off. In both modes  when 

the temperature drops/increases back into the -5C to 35C range, the heat pump with start up again automatically.
13   The Rinnai Demand Duo is a solar system with a larger capacity than most other profiled systems, and thus attracts a significantly larger 

number of STCs and comes with a higher price tag. The only other commercial system profiled is the Chromagen Sumo with all other products 
reviewed typically suitable domestic market. It is important to consider product capacities and sizes when comparing STCs and prices of 
different products, as noted above.

14  Rinnai 1st care uses locally based businesses to carry out all the installation, service and preventative maintenance work.
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4.4 SNAPSHOT – INDICATIVE PRODUCT COST PER STC 

This table provides readers with a snapshot of the indicative product cost per STC achieved in each climate zone 
(See Appendix 2 for zone map) providing one way to compare the relative cost of systems from the perspective  
of energy efficiency. However, as detailed in Section 4.1, above, this won’t correspond to greenhouse gas savings 
or ongoing savings in running costs. When comparing products in terms of efficiency, you should also take into 
account the indicative running costs and greenhouse has emissions for particular system types as given in Table 3.

Table 7. Product cost per STC 

Name of Range  
or Series

Booster source System type (split, 
thermo, heat pump)

Indicative product cost per STC achieved in each 
climate zone (See Appendix 2 for zone map)

   Z1 Z2 Z3 Z4

APRICUS Systems Gas continuous Solar - split system $141 $106 $124 $146 

Electric storage $101 $94 $106 $119 

Bosch Classic Series - 
Solar Wizard Electric / 
Gas-Boosted

Gas continuous Solar - split system $102 $95 $105 $122 

Electric storage $78 $72 $80 $93 

Chromagen Splitline Gas continuous Solar - split system $94 $92 $92 $103 

Electric storage $72 $69 $70 $79 

Chromagen Roofline Gas continuous Solar - thermosiphon $102 $94 $104 $121 

Electric storage $68 $64 $71 $82 

Chromagen Sumo Gas storage and continuous Solar - split system $207 $198 $230 $274 

Chromagen Midea Heat 
Pump

Electric boost element 
(3.6 kW)

Heat pump $133 $133 $110 $103 

EcoSmart Intelligent hybrid Gas continuous Solar - split system $101 $99 $99 $111 

EcoSmart Invincible Electric storage $90 $88 $90 $104 

Edson Atlantic heat pump 
with Solar booster

Electric boost element Heat pump / evacuated 
tube solar

$189 * $201 * $208 * $232 *

Heat pump

Kelvinator SolarKnight 
- flat plate

Gas continuous Solar - split system $95 $85 $97 $113 

Electric storage $78 $73 $81 $94 

Kelvinator SolarKnight 
- evacuated tube

Gas continuous Solar - split system $100 $93 $105 $122 

Electric storage $83 $79 $87 $100 

Kelvinator EcoKnight  
Heat pump

Electric boost element Heat pump $126 $138 $107 $107 

Quantum Domestic  
Compact Heat Pump

None needed Heat pump $153 $160 $130 $121 

Rinnai Demand Duo Gas continuous Solar - split system $59 $51 $64 $115 

Sanden ECO Hot Water 
Heat Pump System

None needed Heat pump $125 $130 $105 $96 

None needed Heat pump $125 $130 $102 $96 

Solar Lord U Tube Gas continuous Solar - split system $113 $101 $118 $135 

Electric storage $79 $74 $82 $93 

Solar Lord GR Series Heat 
pump

None needed Heat pump $85 $89 $73 $70 

$92 $64 $79 $73 

$98 $73 $84 $81 

*   Please note: STCs are only credited for the solar hot water product component of the Edson system. Edson’s STCs for this and a number  
of other systems will most likely improve in the next STC Round. 
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Local Government TechSelect Solar and Heat Pump Hot Water System Review Ironbark Sustainability www.realaction.com.au 29

5. LOCAL GOVERNMENT AND  
INSTALLER EXPERIENCES

This section contains information that a number of local government officers and hot water system installers 
supplied to Ironbark about various hot water projects they have been involved in or are currently implementing. 

The local government and installer experiences found in Sections 5.1 to 5.1 involve products that are included  
in this review. 

Sections 5.11 to 5.13 provide experiences of other local government projects unrelated to these products.

Contact details have been included where provided.

If you want to share your experience of a solar or heat pump hot water product or project,  
contact info@realaction.com.au. 

www.realaction.com.au
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5.1 COLAC OTWAY SHIRE COUNCIL PROJECT AT 7 SITES  
USING CHROMAGEN HOT WATER SYSTEMS 

Details of Interviewee:
Dora Novak, Sustainability Officer, Colac Otway Shire Council 
03 5232 9554, dora.novak@colacotway.vic.gov.au

5.1.1 PROJECT SUMMARY

A variety of efficient Chromagen hot water solutions were installed at 7 different Council facilities. These included:

– SUMO commercial gas-boosted solar pre-heat systems 
– Solar pre-heat addition to existing hot water systems 
– Ground-mounted (Split) solar hot water systems 
– Roof-mounted (thermosiphon) solar hot water system �

This included the retrofit of an existing instantaneous gas system. Most systems were specified with evacuated 
tube thermal collectors due to their ability to withstand freezing conditions that are frequent during winter  
in the Colac-Otway region. 

For full details of this project contact Dora Novak of Colac Otway Shire Council. Also contact Chromagen for the 
Chromagen Commercial Solutions Case Study – Solar Hot Water Upgrades of Council Facilities.

www.realaction.com.au
mailto:dora.novak%40colacotway.vic.gov.au?subject=


Local Government TechSelect Solar and Heat Pump Hot Water System Review Ironbark Sustainability www.realaction.com.au 31

5.1.2 WHY WE CHOSE TO WORK WITH CHROMAGEN

We chose to work with Chromagen because they proficiently answered everything outlined in our tender 
specifications, their price was reasonable, and they were willing to work with us to adapt an existing gas system 
into solar. 

Also, they are a national supplier that I feel will be around for a long time, which will make servicing the 
systems easier – we wanted manufacturers with longevity.

The Colac Otway Sustainability Group recently put out a tender for a community bulk buy for solar hot water. 
Chromagen has won this tender.

5.1.3 OUR EXPERIENCE WORKING WITH CHROMAGEN 

We addressed 7 different sites – 4 recreation reserves (footy club including one major one) the pound, the new 
office buildings, library, and the youth centre.

Chromagen were able to adapt their systems to suit each building’s different needs and energy set up.

Chromagen have been very good at coming back to inspect the systems once a year to ensure they are 
performing well and there are no maintenance needs. In addition, they have sub-contracted to a local service 
provider whom they trained to service the units – which means if we ever do need the systems looked at we 
have someone close by who can help. 

I strongly recommend including the need for a locally based service supplier in your project specifications.

5.1.4 OUTCOMES

Because we were replacing standard gas systems that are relatively efficient compared to electric resistance 
systems, we were nervous that there wouldn’t be much savings. However there was a 54% reduction in energy 
use from gas storage and solar gas!! We are really happy with these results, and importantly so are the  
site users.

5.1.5 SHARING LEARNINGS

I am happy to talk to any Council officer about their project. I found that the hot water project wasn’t as easy  
as it looked on paper, so I certainly have some key learnings to share. 

www.realaction.com.au
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5.2 ADDING SOLAR TO EXISTING QUANTUM ENERGY TECHNOLOGIES  
DOMESTIC HEAT PUMPS

Details of Interviewee:
Harry Fricke, Senior Sustainability Officer, Moonee Valley City Council 
03 9243 1009, HFricke@mvcc.vic.gov.au

Moonee Valley City Council are about to solarise 2 existing Quantum heat pump hot water systems.

We have proposals to solarise the existing heat pumps in 2 slightly different ways.

The first way is to use what’s known as a “retrofit kit” which uses a 5-way valve to connect a solar collector 
directly to an existing hot water storage tank. Advantages are minimal disruption to existing systems, minimal 
additional equipment. Disadvantages may be a complex valve which some people consider a little unreliable 
(that said I’ve had one at my house for 5 years with no problems so I am a fan) and voiding the warranty on the 
existing tank (but a lot of the heat pump systems will be out of warranty now).

The second way is to install a solar preheat tank that preheats the incoming cold water using the solar collector 
before this water enters the existing storage tank. Advantages are no voiding of the existing tank warranty. 
Disadvantages are higher cost (extra tank required), probably lower energy savings (you only save the energy  
of heating incoming cold water, you don’t reduce heat losses from the system just sitting there losing heat when 
unused for long periods), more space required (extra tank).

I intend to try both systems at 2 separate sites and see how they both go over time. Each site has 3 existing 
Quantum heat pumps and a ring main system.

We have discussed our works with Quantum who have advised we keep solar input temperatures below  
80 degrees Celsius. This is almost certainly conservative and somewhat reduces the potential benefit from the 
solarisation. My feeling is in time we will tweak that figure up via the solar controller and see what pops  
(if anything). The worst case scenario appears to be a cracked tank which would not be the end of the world.”

Note: Quantum Energy Technologies profile many case studies on their website.

5.3 QUANTUM HEAT PUMPS AT THE CITY OF YARRA

Details of Interviewee:
Building Capital Projects Officer of City of Yarra

We installed 2 Quantum heat pumps during a larger refurbishment job at one of our sites. The install went 
smoothly – we installed it in a cage to protect it, and all the pipe work was easy. There was no need for me  
to attend the site during the installation as the job had been reviewed by engineers. 

To date there are no maintenance issues, and nor is there any feedback from site users, which is a good 
indication that they are happy with the system. We have discovered, however, that these systems are over-
catering for hot water needs. Therefore we will relocate one of the two systems at a different site.

Note: Quantum Energy Technologies profile many case studies on their website.
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5.4 APRICUS SOLAR HOT WATER SYSTEM SUPPLIER AND INSTALLER –  
NEWGEN SOLAR

Details of Interviewee:
Ben Cole, NewGen Solar, ben@newgensolar.com.au, www.newgensolar.com.au
Supplier and installer of Apricus and other solar hot water products Victoria-wide.

5.4.1 EVACUATED TUBES VERSUS FLAT PANEL SOLAR COLLECTORS

I prefer working with evacuated tubes rather than flat panels because I feel that in Victoria, with our cold winter 
and large amount of cloudy days, the evacuated tube systems outperform the flat panels in these conditions  
in terms energy performance.

In my experience, evacuated tubes also have the following advantages:

– They perform well in frost situations – around the world they operate in temperatures as low as -30 degrees C! 
– They are very lightweight. 
–  If a tube is broken, it is easy to replace it without shutting the system down, and rather than needing  

to replace the whole collector, you just need to replace the tube. Plus you don’t need a licensed plumber  
to replace it as you do with a flat plate system. This makes replacing them very cost effective. 

–  Evacuated tubes are more flexible in terms of solar orientation. A flat panel loses a lot of energy if not facing 
north. Evacuated tube collectors maintain excellent solar performance even when oriented west or east - 
and by nature of their design provide passive sun tracking throughout the day.
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Bosch and Edson were the successful tenderers of 
the Northern Alliance of Greenhouse Action (NAGA) 
Bulk Buy program for flat plate solar hot water 
systems in 2011. This program helped to reduce 
costs to members of the community wanting to 
install solar hot water systems.

NAGA’s members are the Cities of Banyule, Darebin, 
Hume, Manningham, Melbourne, Moreland, 
Whittlesea, Yarra, Nillumbik Shire Council and 
MEFL. The project was managed by MEFL.

These two products were selected as they provided 
good value options for a wide variety of house types 
across the NAGA region. The Bosch Solar Wizard 
with flat plate solar collectors and the Edson 
evacuated tube solar hot water system. 

5.4.2 WHY NEWGEN SOLAR CHOOSES TO WORK WITH APRICUS HOT WATER SYSTEMS 

In my opinion, Apricus systems are:

–  Designed for good energy performance in ‘real world’ situations all year around, and a full range  
of commercial systems are eligible for STCs.

–  Stainless steel tanks are made here in Australia. While the evacuated tube collectors are imported they are 
manufactured by Apricus themselves which gives them superior control over quality compared to their rivals

–  They have really thought through every aspect of their product right down to recycled packaging for their 
components whereas other manufacturers still use loads polystyrene 

–  Supported by longest available warranties, reflecting their confidence in having a long-lasting product. 
Apricus have warranties of 15 years for collectors, 10 years for vitreous enamel and 15 years for stainless 
steel tanks, other brands are typically only half this. 

–  The Apricus after-sales service is of high quality. The call back rate on them is very low compared to some 
other manufacturers and if something ever does go wrong they are very quick at sorting it out.

– Apricus Australia and Apricus Global are owned and managed by Australians based in Australia

5.5 BOSCH AND EDSON – THE CHOSEN SOLAR HOT WATER PRODUCTS FOR 
THE NORTHERN ALLIANCE OF GREENHOUSE ACTION BULK BUY PROGRAM

Details of Interviewee:
Sandra Castro, Delivering Clean Energy Solutions Project Manager
Moreland Energy Foundation Limited (MEFL), www.mefl.com.au 
Project Manager of the NAGA Bulk Buy Program

Photo: Bosch Solar Wizard with Gas Booster
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5.6.2 WHY 1ST-CARE RINNAI WAS CHOSEN FOR THIS PROJECT

The main objective of the project was to upgrade the current, outdated hot water systems and while doing this 
ensure they provided a more energy efficient, environmentally friendly and low maintenance system. 

The project was put out to Tender with 1ST-CARE (Rinnai Australia) awarded the contract. Rinnai met all the 
specifications of the proposed design and offered the Government rebates (STC’s) and backed their Tender with 
having significant experience in the industry over many years.

5.6.3 PROJECT MANAGEMENT NOTES

An energy audit was conducted a few years prior to the project commencing, giving us very important 
information on the hot water demand and patterns of the 2 Holiday Parks involved. The contracted engineer 
(Energy Audit), using information from our holiday reservation system, then strengthened information on hot 
water patterns and concluded that a system which provides approximately 50% solar input as well as 50% LPG 
boost would be the best and most reliable system. 

A hydraulic engineer was then engaged to design the system and help write and review the hot water system 
specifications for use in the tender documents. 

Due to the size and complexity of this project, it was put out to tender at the start of 2012. 

5.6 RINNAI DEMAND DUO SOLAR SYSTEM AT COFFS COAST HOLIDAY PARKS – 
COFFS HARBOUR CITY COUNCIL (CHCC)

Details of Interviewee:
Sean Hone, Assistant Manager – Operations (Business Unit), Coffs Harbour City Council
02 6648 4438, sean.hone@chcc.nsw.gov.au. 

5.6.1 PROJECT SUMMARY

The Rinnai Demand Duo Solar Systems (commercial 
sized) were installed at Park Beach Holiday Park  
and Sawtell Beach Holiday Park located in the Coffs 
Harbour area. 

The hot water systems being replaced are 4 diesel 
tanks and associated boilers (spread between  
4 amenity blocks) and 25 large electric resistance 
units (spread between 2 amenity blocks); total of  
6 amenities blocks – 3 blocks at each park.

1ST-CARE INSTALLATION SERVICE is the installation 
branch owned by Rinnai Australia Pty Ltd who won 
the tender to do this project.

www.realaction.com.au
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To date, we have completed installing the systems at 5 of the 6 blocks. The final block is due for completion  
in November 2012. Each block has taken about three weeks for the actual install, while the entire project will 
take about 12 months (from Tender to completion).

Throughout the process I have found 1ST-CARE (Rinnai Pty Ltd) and their subcontractors, Coffs Gas and Leisure Pty 
Ltd to be very professional. 1ST-CARE has inspected the sites both during the install and completion of each block.

Once each block has been completed, our hydraulic engineer provides a final inspection report, and ensures the 
materials and workmanship meets the standards outlined in the specification. Coffs Gas and Leisure Pty Ltd 
have also supplied full schematics and operating procedures that outline the key functions of the system and 
provided an induction and training program for the appropriate staff at each Park.

There is a 12 month warranty on each system, and as part of the contract, 1ST-CARE (Via Coffs Gas and Leisure 
Pty Ltd) will provide regular servicing and on call maintenance during the first 12 months in case any issues 
need ironing out.

5.6.4 OUTCOMES TO DATE

A number of the completed systems have been in operation now for 2-3 months, and we are very pleased with 
the outcomes. It’s still a bit too early to provide outcomes of system performance, but in terms of the actual 
install project, 1ST-CARE has been very professional, and reliable to deal with – as have Coffs Gas and Leisure 
Pty Ltd.

We frequently received complaints from guests about hot water running out and unreliable pressure in the old 
amenity blocks. Already the number of complaints and negative feedback from our guests has reduced 
significantly even though the new hot water systems are relatively new. 

By the end of the project we will have a solar hot water storage capacity of around 1000 litres and 500 litres  
of LPG preheated hot water per block (total of 1500 Lts). 

Due to the Sub tropical climate we expect to realise about 8-9 months of the year being able to rely on solar 
preheat to the required stored 65 degrees without having to rely on the gas boost which will be sufficient for out 
of our peak demand periods. During our peak demand periods the gas boost will be required. 

In about 12 months time we will review our costs and assess what energy savings we have made. We expect  
to make substantial savings both in regard to the energy savings and maintenance savings as the new systems 
won’t require as much regular maintenance and repair as the old diesel and electric equipment.

We look forward to assessing the benefits of the new system; the savings, reliability and benefit to the 
environment it will provide.
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5.7 SANDEN ECO® HOT WATER HEAT PUMP SYSTEM SUPPLIER  
AND INSTALLER – ENTER SHOP

Details of Interviewee:
Gary Flood, Enter Energy & Water Saving Shop 
0430 505 572 or (03) 9431 0006, enter-shop@bigpond.com, www.enter-shop.com.au 
Supplier and installer of Sanden Eco® Hot Water Heat Pump System Australia-wide.

–  The technology is outstanding
 –  The unit is an inverter type system that doesn’t get affected by cold weather. 
 –  It uses a small amount of power compared to most other heat pumps due to the “CO2 (R744) 

technology”;
 – It is 50% Australian (the tank is made in Australia, the rest is made in Japan 
–  They are very simple for plumbers to install – there is no refrigeration work, they are ideally situated for 

ring mains and large volumes of hot water (it recovers extremely fast);
–  They get the highest number of rebates for their category. This means their price is more appealing and 

they are more energy efficient;
–  They are extremely quiet so you have to put your ear up to them to hear them working;
–  And in areas where there is no natural gas and restricted power supplies, you can use multiple units and 

still achieve outstanding results. (e.g. football clubs, schools, public buildings and nursing homes);
–  They have a good life span – their tanks are all stainless steel;
–  The Sanden product support is exemplary, they are very professional unit;
–  They come with a “quickie” installation kit that has all the valves and equipment that the plumbers require 

for an installation – this can reduce install time by half a day;
–  We have never come across any maintenance issues with any Sanden heat pumps we have installed –  

nor for any other heat pumps.

Enter Shop has worked with Sanden heat pumps 
ever since they came on the market about 12 
months ago. 
 
To date we have sold around 120 and installed about 
90% of these. 

We also work with about 4-5 other heat pump 
brands that we feel have kept up with ongoing heat  
pump innovations. 

We have chosen to work with Sanden Eco® over 
other heat pumps because:
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5.8 SANDEN HOT WATER SYSTEM SUPPLIER AND INSTALLER –  
SACKETT SERVICES

Details of Interviewee:
Michael Sackett, Sackett Services 
0418 120 670 or (03) 6272 7776, msackett@sackettservices.com.au, www.sackettservices.com.au 
Largest supplier and installer of Sanden Eco® Hot Water Heat Pump System in Tasmania.

Sackett Services has worked with Sanden Eco® heat pumps for the past 6 months. Within that time we have 
installed around 13 of them mainly in houses in Southern Tasmania.

We work with 2 other heat pump products and some solar hot water products too.

We have chosen to work with Sanden Eco® over other heat pumps because:

– It is very very energy efficient 
–  It has superior performances in low ambient conditions. We should know as we install them in Southern 

Tasmania, which is a true test of how they perform in cold climates. 
 –  Even at zero degrees outside air temperature, it still lifts the water temperature at 65 litres per hour  

so the whole tank will recover in a little over five hours, which is incredible. 
–  We like to work with a manufacturer who has a base in Australia and who works with the dealers rather 

than bypassing us and going straight to the plumbers
–  It has the lowest noise of any heat pump hot water system. 
–  The entire air-conditioning component is  

housed in the heat pump unit itself. Everything is in the one unit. This reduces the risk of refrigerant leaks.

5.9 SOLAR LORD SYSTEM AT MANNINGHAM’S NEW COMMUNITY CENTRE – 
MC! (MANNINGHAM CITY SQUARE) 

Details of Interviewee:
Dario Bolzonello, Major Projects Manager, Manningham City Council
Dario.bolzonello@manningham.vic.gov.au

MC! (Manningham City Square) is not only 
Manningham’s newest and most iconic building,  
it is also the largest community centres of its  
kind in Victoria.

Located at 687 Doncaster Road, Doncaster; this 
striking building houses 12 different community 
organisations delivering services and programs 
activities that focus on health, education, welfare, 
community, arts, cultural and heritage activities. 
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A Solar Lord centralised gas fired solar boosted system was installed as part of the major new development.
The key driver for installing a solar hot water system was to help achieve a 5 Star Green Star Design Rating for 
the building. 

Manningham Council supplied the building engineer contractors with hot water system specifications and 
requirements. The contractors then source the compliant hot water system. The main specifications were 
around energy efficiency and longevity – Council has a strict policy around long-life products to minimise 
maintenance needs.

Once the system was installed, Council and the building contractors ensured the system complied with the 
design specifications.

The cleaning of the solar panels is included as part of our external façade cleaning contract, so the panels are 
washed regularly to ensure they are performing at optimum levels.

The building has only been open since July and there have been no issues with the system to date. 

MC" also has a natural gas fired trigeneration plant which caters for approximately 60 to 70 per cent of the 
building’s energy requirements. Please refer to this article for more information about the sustainability 
features of MC2.

Details of Interviewee:
Daniela Popov, Senior Associate, Leader of Fire and Hydraulic Services Team, Murchie Consulting  
Daniela.popov@murchie.com.au, www.murchie.com.au 

Murchie Consulting were the service engineer consultant for the MC2 project, from the design phase through  
to site inspection. We provided the following engineering services: mechanical, electrical, fire protection, 
hydraulics, vertical transportation and buildings’ sustainability. 

A key deciding factor for Murchie choosing a Solar Lord product is that Solar Lord is one of the bigger suppliers 
of solar hot water systems in Australia. This indicates they are a robust company that will be around for many 
years to come, and will have strong service, maintenance and technical support capabilities well into the future.

We chose to install evacuated tube solar collectors rather than flat panels due to the evacuated tubes having 
the following advantages:

–  They are more efficient than flat panels, they require less space and less materials to collect the required 
amount of solar power. 

–  They don’t reflect sunlight, whereas flat panels do. This can disturb people in neighbouring buildings of 
different heights. 

–  The smaller size of the evacuated tube system compared to a flat panel is a bonus because the bigger the 
panel, the more risk there is of strong winds blowing them off the roof

–  If a tube is broken, it is easy to replace it without shutting the system down, and rather than needing to 
replace the whole collector, you just need to replace the tube. 

In deciding what system size to install, we obtained figures from Council about the projected number and type 
of building occupants and visitors. Once we knew this, we could work out what the hot water demand would be 
and design a system accordingly.

It was a really interesting project, and I would be very keen to work on a project like this again. 
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5.10 AN INNOVATIVE INSTALL: HEAT PUMPS IN AN ENCLOSED  
SHOWER ROOM – MORELAND CITY COUNCIL

Details of Interviewee:
Stuart Nesbitt, Climate Change Technical Officer, Moreland City Council
snesbitt@moreland.vic.gov.au 

5.10.1 PROJECT SUMMARY

Heat pumps were installed at Reddish Reserve in Fawkner to replace the 2 existing electric resistance hot water 
systems. Stuart worked with the manufacturer to adapt the 2 heat pumps – which usually need to be positioned 
outdoors or somewhere with access to fresh air – so they could be installed in the same shower room where the 
original systems were located.

The project was prompted by one of the existing systems expiring. Maintenance decided to bring Stuart in on the 
project to come up with a sustainable solution.

5.10.2 SITE DETAILS AND PARAMETERS

There were two 300L electric hot water systems servicing the 6 showers in a soccer club change room.  
We visited the site and talked to the Facility Managers to come up with some system design parameters.  
The systems needed to be:

–  Around 600 litre storage tanks with a 6 hour or less recovery time in order to match usage needs;
– More efficient than the existing systems;
–  Run on electricity – as there was no possibility of connecting gas to the site;
–  Wasn’t solar as the hot water usage patterns were very ad hoc, with water often needed in high loads infrequently;
–  Installed indoors in the shower room to avoid the possibility of the systems being vandalised or stolen.
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5.10.3 SYSTEM DESIGN AND INSTALL

We worked with the heat pump manufacturer and installer to build an adaptor that fits snugly over heat pump 
and vents the cold air into a plumbing service wall cavity. Then we cut a hole in the shower room wall and put 
grills over it so the heat pump has enough fresh air to draw from. 

We were able to position 2 heat pumps in exactly same position as the existing two electric systems. All we had 
to do was raise their height 100mm onto a platform to accommodate the condensation drain. 

The project was really easy due to Council’s strong technical understanding of the heat pump needs and because 
the manufacturers were amenable for finding a solution for the site’s design parameters. Putting the systems  
in the same place as the old ones meant our water supply, feedlines and power supply were already in place.

During the project, all the showers were fitted with three star showerheads to reduce the flow from 16L per 
minute to 9L.

5.10.4 OUTCOMES

We achieved a 75% reduction in hot water energy consumption.

We haven’t sought or received any specific feedback – it was simply a standard maintenance project with 
sustainability aspects.

5.11 MULTIPLE HEAT PUMPS AT A SPORTS PAVILION  
IN MORELAND CITY COUNCIL

Details of Interviewee:
Stuart Nesbitt, Climate Change Technical Officer, Moreland City Council
snesbitt@moreland.vic.gov.au 

5.11.1 PROJECT SUMMARY

In 2012 at Hosken Reserve Pavilion Council replaced 8 electric instantaneous systems with heat pumps and 
replaced the shower facilities with our own shower and push button tap module. This project has drastically 
reduced both energy and water consumption at the site. 

5.11.2 SITE DETAILS AND PARAMETERS

This building came to our attention during a water efficiency retrofit program targeting our 10 highest water-
consuming buildings. This building came up as one of the highest water consumers, using just over 1 megalitre 
of water annually (not including irrigation), with a large percentage of this being used by the showers.
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5.11.3 SYSTEM DESIGN AND INSTALL

We timed the project with a larger major upgrade project of the site run by the Major Projects Team,  
which included a revamp of the showers and a reduction from 16 showerheads to 14. 

We were able to capitalise on input from the hydraulic engineer who was already on the larger project.

To work out future hot water needs, we reduced the original water consumption profile to what we expected the 
water efficiency savings to be from installing 7L/min showerheads and push button taps. Then we worked with 
a manufacturer of electric hot water systems to explore whether to install digitally controlled electric 
instantaneous units or heat pumps. 

The heat pumps were identified as being the most efficient. 

There are two areas with showers – one has 6 showers and the other area has 8. There were 8 300L heat  
pumps installed, a set of 4 for each area. Each set of heat pumps was manifolded together to manage the load. 
And to service peak usage, we had every second unit installed with a booster to improve its recovery rate. 

5.11.4 OUTCOMES AND SHARING INNOVATIONS

Based on our calculations, we will more than halve our hot water energy spend.

For the shower and tap retrofit, we designed and manufactured its own module that they now use at other sites. 
It includes a 7L/min showerhead, push button taps and a stainless steel frame and cover plate. Feedback from 
plumbers say that having the ready-made module cuts retrofit time by more than 60%. Council is happy to 
share this module with any other councils if they are interested.

There were 8 electric instantaneous systems –  
to supply 16 showers. As you can imagine, this 
generated an enormous electricity load, requiring the 
building to have its own pole-mounted substation!

The replacement systems needed to be:

–  Run on electricity – as there was no possibility  
of connecting gas to the site;

– More efficient than the existing systems;
–  Able to cope with dramatic spikes in hot  

water use when the soccer club were using  
the showers.
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5.12 CHOOSING DIFFERENT HOT WATER SYSTEM TYPES FOR VARIOUS  
WATER USAGE SCENARIOS AT DAREBIN CITY COUNCIL

Details of Interviewee:
Climate Change Action Officer, Darebin City Council

The following scenarios outline what hot water system types for different hot water usage patterns.

5.12.1 SCENARIO 1: VERY OCCASIONAL HIGH PEAK HOT WATER USE 

We worked on a football stadium that had issues with hot water and no gas supply at the affected end  
of the building. 

We interviewed site users to work out what hot water needs there were and realized that there is high peak 
usage once a blue moon when footy teams shower in winter.

One option was to install a number of instantaneous electric units to just supply heat but in the end the amount 
of current required was just not practical.

As a result, we installed gas boosters and extended the gas line to the other end of the building. Gas units are 
good for places that require a lot of hot water in a short space of time because they just don’t run out of hot 
water and then we also don’t have any standby losses for the 98% of the year when there is no hot water 
demand. We could have installed a gas storage tank but we had greater peace of mind knowing the boosters 
would not run out of hot water when needed and we would have no standby losses.

 
5.12.2 SCENARIO 2: HIGH PEAK HOT WATER USE AND NO GAS

One sports pavilion had high intermittent water use (footy teams) and only electricity (no gas). There were  
a number of large fast recovery electric tanks on site in good condition. Our solution to this was to install an 
evacuated tube solar system with storage tank (an old one I had kept from another project), and use this as the 
feed in to the existing tanks. However the other innovative measure we took was to set up a bypass valve system 
so in summer we turn off the electric tanks and the centre runs 100% on the solar hot water with no boosting.  
I have installed instructions on site and set up a cyclical arrangement with our facilities maintenance team  
to undertake the switch over at the start and end of the footy season.

5.12.3 SCENARIO 3: VERY LOW HOT WATER USE

One particular site only needed hot water for a small kitchen every now and then. We simply put a small 
standard electric tank (25L) with a push button to turn it on whenever the staff arrived in the morning, but then 
turns off after 1 hour. It takes half an hour to heat up the small hot water tank and has been enough to last  
for the day.
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APPENDIX 1. PROJECT MANAGEMENT CHECKLISTS

Sections 3.1 to 3.5 have been simplified into some checklists that may come in handy during project 
management. LGEEP steps have also been inserted given that this funding is coming out. Contact Ironbark  
is you want an editable version of these checklists by emailing info@realaction.com.au.

Table 8. Project Management Checklist

PROJECT ESTABLISHMENT CHECKLIST

  Clarify project aims
  Sketch out a project plan
  Start to consider an appropriate measurement and verification process

1. IDENTIFYING BUDGET AND SUITABLE SITES CHECKLIST – (FROM SECTIONS 3.1 AND 3.2)

  Confirm project budget and associated dates for completion
  Identify what kind of quoting and tender process needs to be carried out
   Identify external State and Federal rebate and funding sources (if any), and incorporate associated 
eligibility criteria and application process and key dates into project plan

  Identify indicative hot water usage patterns identified for buildings
  Identify age and type of existing hot water systems at buildings 
  Look into other considerations outlined in Section 3.1 to see if they impact on building choice.

2. COMMUNICATIONS PLAN CHECKLIST – (FROM SECTION 3.3)

This Section contains a checklist of steps for both the project manager and the sponsor to undertake prior 
to and during the quoting phase, and awarding and completing works.

All the steps are the responsibility of the project manager unless otherwise defined.

Prior to Obtaining Quotes

   Ensure sign off from maintenance on specifications, particularly around quality of installation works, 
warranties and required maintenance of systems.

   Check with maintenance, capital works and sustainability staff whether there are any other capital 
works planned for the site to help determine project timing and hot water system design.

   Identify whether specialists such as hydraulic engineers are required to help write and assess any 
project specifications.

  Consult with building occupants via a predetermined site contact regarding:
   Collecting data and information on hot water usage patterns
   The removal of the existing hot water system and any other alterations
   Any other planned works such as water efficiency retrofits
   Timing of works, including how long they will be without hot water
    A suitable time for contractors to come to site to quote works (some sites will want to minimise 

contractor visits)

www.realaction.com.au
mailto:info%40realaction.com.au?subject=


Local Government TechSelect Solar and Heat Pump Hot Water System Review Ironbark Sustainability www.realaction.com.au 45

Obtaining Quotes

   Meet with relevant staff and consultants to review installer specifications and site visit requirements.  
(e.g. OH&S and maintenance staff)

Awarding works

   Liaise with the chosen contractors about the project
   Confirm the timing of works with site contact
   The project sponsor to provide documentation to the site contact about the project deliverables
   The project sponsor to email other staff at site about works
   The project sponsor to display poster on upcoming works at site – for site users to view
   The project sponsor to profile upcoming works in bulletins or newsletters

Completing works

   Handover project to maintenance and record new system details in relevant asset management files  
or program

   Provide building occupants with the appropriate contact details to report any issues with the new system

Monitoring and Reviewing works

   Respond to any feedback or issues reported by site users or maintenance
   The project sponsor to utilise billing data to report on savings
   The project sponsor to provide documentation to the site contact and Councils communication branch 
about the outcomes – consider displaying poster on outcomes at the site and profiling outcomes through 
other reporting mechanisms such as bulletins, newsletters, intranet and public website

3. SCOPING SITES AND PROCURING SYSTEMS – (from Sections 3.4 and 3.5) 

Work out if the existing system(s) needs to be replaced 

   Identify any existing systems that are in good shape and consider whether other systems should be 
addressed first or whether they could be retrofitted instead. See Solar and Heat Pump Hot Water Design 
Tips (Appendix 5) for more information on retrofits.

Ensure the building’s hot water appliances are efficient

   Plan for what and when hot water appliances can be retrofitted to make them more efficient

Work out hot water usage patterns

   Employ methods 1-3 or method 4 outlined in Appendix 3 to work out usage patterns
   Fill in information sheet found in Appendix 3 (to give to installer).
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Hiring an installer and obtaining quotes

   Write the request for quote or tender to hire an installer. Include specifications (some suggestions are 
outlined in Appendix 4)

   Consider hiring hydraulic engineer to play a quality control role during the quoting, design and 
commissioning phase of the project

   Address all communications around the ‘awarding works’ section outlined in the Communications  
Plan Checklist

Work with installer to choose appropriate systems and products

   Identify whether the building has gas, or gas can easily be connected
   Identify solar access opportunities and roof space and structural integrity
   Go through Appendix 5: Solar and Heat Pump Design Tips to start identifying appropriate system types
   Go through Section 4 for a review of various solar and heat pump products
   If researching which products to choose, consider the performance of energy, sustainability, market and 
quality. Methods for assessing a product’s efficiency are outlined in Appendix 3

   Confirm an appropriate measurement and verification process to ensuring the project is a success

4. INSTALL AND COMMISSION CHECKLIST – (relates to Section 3.6)

   Address all communications outlined in the ‘monitoring and reviewing works’ section of the 
Communications Plan Checklist 

   Ensure all paperwork around OH&S and other Council requirements have been received from the 
installer and reviewed

   Go through the specifications with the installers to ensure they have been complied with. If a hydraulic 
engineer has been employed, make sure he is part of this process too.

   Obtain the system manual from the installer and update any building user manuals and maintenance 
manuals accordingly

5. MONITOR AND REVIEW CHECKLIST – (relates to Section 3.7)

   Address all communications outlined in the ‘completing works’ section of the Communications Plan 
Checklist to support the users, project managers and contractors threw 

   Collect relevant data (such as billing data) to verify project success.
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APPENDIX 2. ENERGY PERFORMANCE ASSESSMENT 
TOOLS AND METHODS

Ways to assess a hot water system’s energy efficiency performance vary depending on the system type. 

Some tools and methods include: 

1. Coefficient of Performance; 
2. Small-scale Technology Certificates (STCs);
3. Minimum Energy Performance Standards and Energy Rating Labels;
4. Life Cycle Analysis.

This appendix outlines each of these.

1. COEFFICIENT OF PERFORMANCE (HEAT PUMPS)

One rule of thumb that can be used when choosing heat pump products is to rely on COP figures rather  
than STC figures. Stuart Nesbitt makes sure that any heat pump product he is considering using has a COP  
of 85% or greater than that of the highest efficiency unit on the market (i.e. if the most efficient available 
product is 4.5 then he chooses a system above 3.8).

Stuart Nesbitt, Climate Change Technical Officer of Moreland City Council

WHAT IS A COP?

The coefficient of performance (COP) of a heat pump or air conditioning system is a measure of the efficiency  
of the system. It is the ratio of the energy output divided by the energy input.  

The higher the COP the more efficient the system. 

When choosing a heat pump product, one way of comparing performance is to look at its coefficient of 
performance (COP) at lower ambient temperatures. The higher the COP is at zero degrees ambient 
temperature, the better it performs in terms of energy use.

Another way is to use Stuart of Moreland City Council’s 85% or greater than the best COP on the market rule  
as outlined in the discussion box above.

WHY COP FIGURES AREN’T INCLUDED IN THE ENERGY EFFICIENCY PART OF TABLE 6

Product summaries detailed in Section 4 of this report refer to STCs as a sole measure of system efficiency 
rather than using COPs.
 
This decision was made as manufacturers / suppliers sometimes report COP figures for heat pump systems 
calculated using the European standard test conditions, which vary to Australian standards. Australian Standard 
test results are used for calculating STCs. 
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European standards only require testing at one ambient air temperature, whereas Australian standards require 
testing at a range of ambient air temperatures ranging from very low (0-2 degrees) up to 35 degrees. Therefore, 
a system may have a relatively high efficiency measured under European standards, but a lower efficiency 
measured under Australian standards.

This difference in calculation methods is important to understand for heat pumps as performance at low 
temperatures is one of the main factors that will determine whether a system is efficient over the course  
of a year. Specifically, heat pumps that do not perform well at low temperatures require boosting using  
a conventional electric resistance element (the same as conventional off peak electric hot water systems).  
Our understanding is that European standards control poor performance at low ambient air temperatures 
through other means, therefore testing at low temperatures for COP calculation is not required.

WHY COP FIGURES CAN APPEAR INCONSISTENT WITH STC FIGURES

It is important to note that the efficiency of various heat pump systems, measured by COP can vary significantly 
with ambient air temperatures. For example, at low temperatures (under 5 degrees), some systems require  
a standard electric resistance element in order to heat water. For cold climate zones, this could result  
in lower than expected efficiencies, and so higher than expected running costs. STC calculations account for 
this possibility and so while one product’s rated COP may be higher than another in certain climate zones,  
it may produce less STCs.

2. SMALL-SCALE TECHNOLOGY CERTIFICATES GENERATED  
BY REGISTERED WATER HEATER PRODUCTS

Hot water system products registered for STCs need to meet the requirements of AS/NZS 2712:2007  
(Solar and heat pump water heaters – Design and Construction) and a range of other quality standards to be 
considered. All tests are undertaken in approved testing laboratories and are useful for comparative analysis 
and for ensuring minimum construction standards are met.

Therefore STCs are one way to investigate how energy efficient a product is, and to confirm that they comply  
to a range of quality standards. 

WHO FACILITATES STCs

The REC Registry is an internet-based registry system that supports the Commonwealth Government’s Renewable 
Energy Target (RET) by facilitating the creation, transfer and surrender of certificates. The RET has two parts -  
the Large-scale Renewable Energy Target (LRET) and the Small-scale Renewable Energy Scheme (SRES)

The REC Registry is managed by AusRegistry International on behalf of the Australian Government’s  
Clean Energy Regulator.
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HOW STCS ARE CALCULATED

STCs are calculated by comparing the solar or heat pump hot water system to a standard electric storage 
system. One STC is based on the amount of electricity in megawatt hours (MWh) displaced by a solar or heat 
pump hot water system over the course of its lifetime of up to 10 years.

Go to this Clean Energy Regulator website page to calculate STCs for registered products.

STCS REPRESENT ENERGY INTENSITY, NOT GREENHOUSE INTENSITY OF RUNNING COSTS

It is important to understand STCs are calculated by modelling the anticipated energy saving in MWh only.  
That is, it is not a measure of emission intensity or running costs for a system’s operation. For example,  
an efficient gas boosted solar system will displace around the same amount of energy as an electric resistance 
boosted system and so be credited with around the same number of STCs. However gas is typically around  
4 times cheaper than electricity for the equivalent volume of energy, and gas has much lower emission intensity 
than standard (i.e. non-GreenPower) electricity. 

Therefore, while an electric product may perform equally or even better than a similar gas product in terms  
of efficiency represented by STCs, it may still produce significantly more greenhouse gases during operation 
and cost much more to run over its lifetime.

STC ZONES

Different solar zones get different STC numbers. 
The number of STCs a particular solar water heater 
model is entitled to create will depend on its 
installation date and geographic location. 

The Regulator has determined four zones in 
Australia based on climate and solar radiation 
levels and has defined each zone by reference  
to the postcodes contained within it. See a map  
of the zones to the left.

Map reference: Sanden Brochure

From November 1st onwards, STC will be calculated using five climate zones as opposed to the four climate 
zones that are currently used. This change is being made to better reflect the impact that frost conditions can 
have on heat pump performance. Particularly if you are in an area affected by frost, we recommend revisiting 
STC calculations when they are published from November 1st, 2012 onwards to check the performance of any 
heat pump system you may be considering.
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3. MINIMUM ENERGY PERFORMANCE STANDARDS  
AND ENERGY RATING LABELS

This information has been adapted from the Equipment Energy Efficiency Program (E3). It should be prefaced 
by stating that from 1 October 2012 MEPS is enforced through national Greenhouse and Energy Minimum 
Standards (EMS) legislation and regulations. Read more about these changes . 
 
The Minimum Energy Performance Standards (MEPS) and Energy Rating Labels (ERLs) are the main policy 
tools used by the Australian and New Zealand Governments under the E3 program to achieve reductions in 
energy use from certain products.

MEPS and ERLs are mandatory for a large range of equipment, appliances and lighting products including 
refrigerators, clothes washers, televisions, compact fluorescent lamps and industrial motors, however not for 
solar or heat pump hot water heaters at this stage.

MEPS

There have been MEPS for electric water heaters since 2005. However at the moment this excludes electric 
boosted storage tanks for solar and heat pump water heaters. There is an investigation underway during 
2012/13 into this current exemption.

ERL SCHEME

The ERL Scheme has two main features that provide consumers with the following information:

– The star rating gives a comparative assessment of the model’s energy efficiency.
–  The comparative energy consumption (usually kilowatt hours per year) provides an estimate of the annual 

energy consumption of the appliance based on the tested energy consumption and information about the 
typical use of the appliance in the home.

The Star Rating of an appliance is determined from the energy consumption and size of the product. These 
values are measured under Australian Standards, which define test procedures for measuring energy 
consumption and minimum energy performance criteria. Appliances must meet these criteria before they can 
be granted an Energy Rating Label.

Although ERLs are not mandatory for solar or heat pump hot water systems under the E3 program, gas 
systems must obtain a rating in order to comply with the Australian Gas Association. Therefore, ERLs can be 
found for the gas booster on gas-boosted solar systems.

SUMMARY

Using MEPS and ERLs at the moment to assess solar or heat pump hot water systems is a bit up in the air due 
to the upcoming changes via the introduction of the new National GEMS legislation (October 2012), and the 
investigation into including these systems in MEPS.

As of October 2012 it is limited to using ERLs to assess gas-boosted systems.
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4. LIFE CYCLE ANALYSIS

A Life Cycle Analysis (LCA) attempts to quantify the environmental impacts of a product across its entire life 
cycle (cradle to grave) based on all the inputs to, and outputs from, each life cycle stage of that product.

It can be used to assess the environmental aspects and potential impacts associated with a product, process,  
or service, by:

 – Compiling an inventory of relevant energy and material inputs and environmental releases
– Evaluating the potential environmental impacts associated with identified inputs and releases
– Interpreting the results to help you make a more informed decision

An LCA is outside the scope of this report. 
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APPENDIX 3. WORKING OUT HOT WATER  
USAGE PATTERNS

Once sites have been chosen for hot water projects, further research should be undertaken on hot water usage 
patterns to help choose the most appropriate replacement system for specific needs. Hot water needs can  
vary dramatically across different sites and across different times of the day and year. The following details will 
clarify hot water usage patterns, while the methods over-page outline how these details can be identified.

Ironbark can provide the *Ironbark Water Consumption Profile Tool* – a separate excel tool that uses the  
below information estimate figures of water usage including: annual water usage; annual and percentage  
of hotwater usage; peak hot water loads (l/min); and annual water cost. Contact Ironbark to obtain a copy:  
info@realaction.com.au.

Table 9. Questions to answer to identify hot water usage patterns

Questions Details

With the existing hot water system, do site users ever run out  
of hot water?

What is the annual water consumption of the building?
An outline of each billing period is suggested

On what days of the week and periods of the year is the building open?

Average number of site visitors on a given day

Number of days in use (per year)

Appliance 
type  
(Dishwasher 
or Washing 
Machine)

Area Number  
of units

Comments 
about what 
general time(s) 
of day this 
appliance  
is used

Comments 
about  
frequency  
of use.15

Average  
Water load 
(L/use/unit) 16 

No. of uses 
(of all units) 
on a given 
day

No. of days 
it is used per 
year

Dishwasher Kitchen 11.7

Washing 
Machine

Laundry   71.5
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Appliance 
type  
(Dishwasher 
or Washing 
Machine)

Area Number  
of units

Comments 
about what 
general time(s) 
of day this 
appliance  
is used

Comments 
about  
frequency  
of use.15

Load per 
minute (L) 

No. of uses 
(of all units) 
on a given 
day

No. of days  
it is used  
per year

Water boiler Kitchen 0.3

Urinals Toilets 2.2

Single flush 
toilet

Toilets 9

Dual flush 
toilet

Toilets   5

Tap Kitchen basins 6

Tap Bathroom 
basins

6

Tap Other basins 6

Showerhead Showers 9

15   Examples:. Every 2 weeks / just on weekend / from March to September / every Saturday and Sunday 40 weeks of the year from March to 
September. This relates to what goes in Columns 6 & 7.

16  Default figures have already been inserted
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The following methods will help to work out answers to hot water usage. Some of these methods only give  
you total water use rather than separating it out into hot and cold. Other methods don’t give you a daily usage  
or peak water use profile. Harry Fricke of Moonee Valley City Council therefore suggests employing methods 
1-3 and check them off against each other.

Table 10: Project Management Checklist

METHOD 1. Visit the site and/or talk to people who know the building and usage patterns to work out:

1. What hot water appliances there are in the building; and 
2. How frequently they are being used. 

Then use the Ironbark Water Consumption Calculation Tool to estimate water use, and how much of it is 
hot water – contact info@realaction.com.au to obtain).

Hot water appliances include: shower and bath outlets; some dishwashers; washing machines; kitchen 
and bathroom taps.

To find out frequency of use, talk to the facility manager and building occupants - even put a sheet up next 
to the showers, dishwashers and washing machines asking people to put a tick and the date when they use 
them (Moonee Valley City Council has been doing this in preparation for a hot water project at multiple facilities).

Ask occupants / building managers if they ever run out of hot water with the existing system. If they never 
run out of hot water, then at least you will know it is big enough. If they do occasionally run out, they’ll be 
able to describe what this usage is (e.g. lots of showers at once).

Strength: This works out both an estimate of hot water consumption and when it is being used.

(Note: Ironbark has been using this method and tool for our audits and the figures are close to the water 
bill figures.)

METHOD 2. Read water bills to work out total annual water consumption, and water consumption 
patterns throughout the year.

Strength: This helps to work out whether water patterns differ across the 12 months, and will point you  
in the right direction as to which site users to speak to about their water use patterns.

METHOD 3. Record water meter figures to work out total water consumption.

The time between recording the first and second meter figures depends on how consistently the facility is used.

Strength: Provides accurate figure of water use.

METHOD 4. Put a sub meter on the existing hot water

Note: Given this is relatively expensive and time consuming, it is suggested that this is carried out only for 
larger and more complex sites that have enough energy savings potential to recoup expenses.

Strength: Provides accurate figure of hot water use, and when it is being used.
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APPENDIX 4. SPECIFICATIONS FOR  
TENDERS AND QUOTES

Dora Novak, Sustainability Officer of Colac Otway Shire Council has recently completed a hot water project  
that was put out to tender. She can provide a copy of her tender to get you started on your own. 

See Section 5.1 for more details on the project and for her contact details.

Consider including the following in installer specifications (either for quotes or tenders):

–  Reference to the Australian Standards (to meet the requirements of AS/NZS 2712:2007 (Solar and heat 
pump water heaters – Design and Construction))

–  Specifications for insulating the hot water pipes with lagging (this includes any ring mains). An easy way to 
do this is to use the brochure specifications of a trusted product. Specify that lagging should be solar rated, 
particularly for the hot roof pipes, and should have an R6 insular rating. 
– Lagging should have an R6 insular rating.

 –  Lagging used on the flow and return lines from the solar system should be high temperature rated  
(160 deg C operating temperature

 –  with peaks to 190 deg C) and suitable for solar hot water system pipes (most lagging is not and will 
melt). Lagging on other pipes should withstand operation temperatures of -80°C to 100°C

 – Lagging must be UV resistant.
 – Lagging should contain up to 50% recycled content by weight
 –  Should comply to the Building Code of Australia requirements under AS/NZS 4859.1, AS/NZS 3500.4, 

and AS/NZS 1530.3.
–  Sealing of any penetrations to building
–  That they must cater for site user hot water needs, and not over-cater too much.
–  Site user information: contact details, working hours, when to visit, hot water usage patterns.
–  Clarify location of pipework and process for dealing with awkward areas. For example, where pipes need  

to be in a conduit for neatness.
–  Clarify what Council’s aims are in terms of energy efficiency and cost
– Any electrical or gas work costs should be included in the quote
–  Council’s usual standards such as OH&S, etc.
–  Ability to have service operators nearby for ongoing maintenance needs
–  Hot water system temperatures should be set at no more than 60 degrees Celsius to ensure maximum 

efficiency.
–  Availability of a local service person
–  Manual of the new system that includes a drawing of the system and highlights any regular maintenance 

needs. This ensures that it can be serviced properly in the future. 
–  If Council is outlining a particular system and product in the specification, include a statement that allows 

applicants to supply alternative solutions that they think might be better.
– When submitting their design, installers should provide the rationale behind it. 
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APPENDIX 5. HOT WATER SYSTEM DESIGN TIPS

Table 11. Hot Water System Design Tips

Questions to help you identify design needs for solar and heat pump hot water systems 

If the answer is ‘yes’ to any of these there are certain relevant design tips. 

1. Does Council have procurement guidelines?

Make sure procurement guidelines are followed. For example there may be notes in there about whether  
to prioritise the purchase of products that have longer warranties, or are made locally.

2. Does Council purchase 100% Accredited GreenPower and/or have a carbon neutral policy?

Where 100% GreenPower is used and reducing greenhouse emissions is the priority then a heat pump  
or electric boosting may be considered instead of a system that uses gas.

3. Is the future use of the building likely to change? 

This frequently happens with sports pavilions, where existing users have low hot water requirements  
(e.g. a junior hockey club), but future users have much higher hot water requirements (e.g. a senior men’s 
football club). Check with the relevant Facility Manager and building occupants for future usage plans.

4. Is the building’s water use high?

If water use is high and you are considering installing solar power, keep in mind that as soon as water use 
exceeds the tank’s capacity it will rely on the electric or gas booster to power the system. To avoid a high 
reliance on the booster, you will need a big solar array and enough daylight hours to recover solar hot 
water between uses. If use is intermittent and high you need a big preheater tank. Keep in mind that 
virtually any solar collector will only do some of the heating and the system will rely on some sort of 
boosting at times to guarantee hot water.
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5. Does the building ever have a spike in hot water use?

Note that when specialists size hot water systems, they generally use an average hot water consumption 
figure. This means that if a building’s hot water usage does have the occasional spike in water use at certain 
times that empties all the hot water in the storage tank, the booster in a solar hot water or heat pump 
system will kick in to reheat the water.

It is for this reason that Ben Cole of NewGen Solar thinks that for solar storage systems, it is better to have 
a larger store of solar heated water to draw upon so you are less reliant on the back up of gas or electricity 
boosters for back up water. 

Heat pumps can take a while to reheat once they have been emptied (e.g. 4-6 hours). If hot water 
consumption over a given day ever exceeds the capacity of the heat pump tank without time to recover, then 
consider installing more than one system, or at least check that the recovery time matches hot water needs.
 
One way to overcome long recovery time is to choose a heat pump that has an internal booster element for 
additional capacity (see related Question 6).

Also explore options of installing a storage system with a timer or a push button that can be switched on 
when needed, and for sites with intermittent low usage, explore installing an electric instantaneous system. 

6.  Are you considering either retrofitting an existing system with a solar or heat pump hot water system, 
or combining new system components in an innovative or ‘out of the norm’ way?

It is also possible to retrofit existing systems, or to be innovative in what kind of combinations of hot water 
systems and other components to install. Keep in mind, that this may impact on design and the ability for 
the average plumber to maintain the system.

Note that this type of project can be difficult because standard electric or gas storage systems are not 
designed to accommodate solar power water temperatures of over 80 degrees Celsius. In order for the 
system to work, the solar circuit will need to automatically stop pumping solar preheated water to the tank 
if the tank temperature exceeds 80 degrees Celsius. Plumbers will therefore be reticent to do this. 
However Colac Otway Shire Council has done it so it is possible. 

Edson offer a heat pump product with a solar PV system that is connected to the grid. It therefore doesn’t 
directly power the heat pump, it feeds electricity back into the grid as a way of offsetting the electricity 
used by the heat pump.

Dora Novak, Sustainability Officer at Colac Otway Shire Council was involved in a project that connected 
an existing instantaneous gas hot water system with solar. See Section 5.1 for more details.

Harry Frick, Senior Sustainability Officer at Moonee Valley City Council is about to connect solar panels  
to existing Quantum heat pumps. See Section 5.2 for more details.

7. Are you considering getting a heat pump with an internal booster element for additional capacity?

Be mindful to choose a system that doesn’t add significant electrical load by adding a booster element. 
Many domestic heat pumps can be powered by a single 10amp GPO but if total load exceeds 10amp when 
adding a booster element to the circuit then a more expensive wiring option may be required. 
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8.  Does the site have multiple hot water fixtures that need water simultaneously  
(e.g. many showers used at the same time)?

Make sure the new system will be able to cope and perform well in terms of energy use with demand  
of multiple fixtures simultaneously. 

A small-scale system with continuous flow booster will not be able to run multiple showers and other 
fixtures at the same time, a system may need be custom designed with this in mind. Minimum flow needs 
to be considered as well if continuous flow gas boosters are used, in the case of shower heads and mixer 
taps they need to be >8L/m or there may not be enough flow passing through the booster for it to  
be activated.

9. Does the building shut down regularly for periods of longer than 6 weeks?

According to Ben Cole, if a solar hot water system is not required over a 6-8 week period or longer,  
the solar hot water regularly goes in to ‘stagnation.’ This means – particularly in the sunnier periods  
of the year – the tank will remain at top heat constantly and won’t require any water from the collectors. 
The water in the collectors will boil and expand, which can lessen the system lifespan and cause excessive 
dumping of water. Cole suggests shut down periods need to be considered in design and shading the 
system during summer months if shutting the building for long periods may be an option.

10.  Are you considering a closed couple thermosiphon solar hot water system at a site that closes  
over the weekend?

When the hot water is up to temperature in this type of system and no one is using the hot water,  
it will need to vent hot water. This can waste water. For example, at Hume City Council, Stuart Nesbitt  
(now at Moreland) installed this type of system at a childcare centre that shut down over the weekend.  
Each weekend the system would vent around 200 litres of hot water. To avoid water wastage, Stuart 
diverted the vented water into a 1,000 litre metal tank that was used to flush the toilets.

11. Do you want a system with low maintenance and replacement needs?

All the local government staff we interviewed said that both solar and heat pumps had very low 
maintenance needs. However you may want to consider the following:

– Vitreous enamel or mild steel storage tanks use a sacrificial anode to prevent corrosion of the tank. – 
–  Anodes need to be replaced (usually every 5 years, or more frequently in areas with hard water).  

Where maintenance is expensive or difficult the use of stainless steel tanks (which do not need an 
anode) may be preferred – unless you have hard water. 

–  Gas systems should be inspected regularly to ensure the system is working safely (confirm with 
maintenance how frequently this should occur).

–  Solar panels and tubes should be cleaned once a year to ensure they are operating effectively.  
This is a simple task that Council Maintenance can undertake – some Councils place cleaning the panel 
in their window cleaning contract.

– Heat pumps should be inspected regularly to ensure the coil isn’t dirty.
–  It is rare for flat panels to break. However if they do, it means: the system will not produce solar hot 

water until fixed; a licensed plumber must do repairs; and costs can be dear. If evacuated tubes break: 
the system will continue functioning; it is only the broken tubes that need to be replaced; and a general 
handyman can undertake repairs.
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12.  Is Council’s climate area either warm and humid, or cold where regular freezing, frost or very cold 
and dry conditions are experienced?

Be aware that some – but not all – heat pump products operate best in warm, humid climates rather than 
outdoors in cold climates and where regular freezing or very cold and dry conditions are experienced. 

To deal with low temperatures, certain heat pump products may require an electric booster element that 
reduces energy efficiency of the system. Saying this, heat pumps are still a much better option than staying 
with a resistance element electric hot water service, and in certain scenarios, a heat pump requiring an 
electric booster element will still be competitive in terms of energy efficiency with certain solar electric 
boosted systems. 

In areas that experience frost, flat plate solar systems will require frost protection.

13. Do you want details on how to angle the solar collector?

If installing a solar collector, consider positioning the system for the greatest gain in energy during winter 
to prevent the system from overheating in summer. It is almost too easy to get enough solar access in 
summer, whereas in winter it is a different story.

The ideal angle for capturing the winter sun is 50 degrees – this is often not possible. At the very least aim 
for an angle of no less than 25 degrees.

14.  Does the Council area experience hail? Note that in many areas of Australia, hailstorms are 
becoming more prominent. 

It is often claimed that evacuated tubes are more susceptible to hail damage than flat plate panel systems. 
However keep in mind that evacuate tubes are much easier to repair if damaged as they can be repaired  
on a tube by tube basis. See Question 11 notes for more details on maintenance.

15. Is the building supplied with ‘hard water’ or water with high mineral content?

In these cases, stainless steel tanks wear out quickly, and vitreous enamel glass lined tanks are better.  
For example a steel tank in Melbourne might last 20 years, where as in parts of NSW where there is hard 
water, it might only last 5 years. 

If you think you are in a high mineral or hard water area, then insist that the suppliers contact the 
manufacturer / supplier to confirm that you have an appropriate warranty for your area.

16. Is the building prone to vandalism or theft?

Think carefully about where to position the system – inside or outside, or in a cage.

17. Are you planning on getting a gas system?

Sometimes pipes may need to be upgraded – ensure you identify this with the system designer and factor  
it in to project costs.
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18. Are you considering using LPG gas?

Where reticulated natural gas is not available, bottled LPG can be used. However, this is typically 2-3 times 
more expensive than mains natural gas, and a heat pump will always beat LPG boosted hot water system 
costs and greenhouse gas emissions.

19. Are you considering connecting the building to gas?

Ensure you factor the cost of this into your upgrade.

If getting a new gas meter and replacing an electric system with some kind of gas system, you or the install 
will need to work with the local gas company and Energy Safe Victoria. Based on Colac Otway’s experience, 
Energy Safe Victoria needed the old system removed and the new one installed before they would assess it. 
This left the facility without hot water for a week.

20.  Does the area of the building where the heat pump is to be located require complete and  
constant silence?

Heat pumps make a similar noise to a fridge when the compressor switches on. Compressors only switch 
on now and then, and noise is minimal. You may, however, want to carefully consider where to locate the 
heat pump, and building occupants should be consulted prior to install. Note that timers can be installed  
to switch the system off if occupants only require silence at a set time of day.

Darebin installed a heat pump at a childcare centre where children slept in a room next to the system.  
To ensure the children aren’t disturbed, a timer was installed to switch the system off during naptime.  
The Centre is very happy with their new system.

21. Will the system have to be installed inside the building where there is no airflow?

Heat pumps require adequate airflow so need to be positioned with access to fresh air. There are ways  
to install heat pumps inside, however. Stuart Nesbitt, Climate Change Technical Officer of Moreland City 
Council worked with a heat pump manufacturer / supplier to install a heat pump indoors with ducting  
to flush out the cold air and enough ventilation to source fresh air. See Section 5.10 for more details. 
Another alternative is to get a split heat pump and put the compressor part on the roof.

22. Does the system need to be located far away from the hot water fixtures?

It’s absolutely crucial at design stage the time-lag is considered and addressed.  Waiting for hot water to 
come out of a fixture is frustrating for the user and can waste large amounts of precious water, ring-mains 
are one solution however they can be expensive to retro-fit and energy intensive to run, limiting ring-main 
operation via a programmable timer or motion sensors makes a huge difference in running costs and 
energy efficiency.
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APPENDIX 6. FURTHER INFORMATION ON SOLAR  
AND HEAT PUMP HOT WATER SYSTEMS

Ironbark’s newsletter and website:

Sign up to Ironbark’s newsletter here and receive regular updates about sustainability opportunities  
for local government.

Relevant federal funding and financial programs:

Local Government Energy Efficiency Program (LGEEP)

Ironbark information about LGEEP

Community Energy Efficiency Program

Ironbark information about CEEP

Small-scale Technology Certificates: Solar water heater or heat pump installations are eligible for  
Small-scale Technology Certificates if the system is new and listed in the Register of Solar Water Heaters 
managed by the Clean Energy Regulator. 

Each State and Territory will have different energy efficiency schemes with related available funding.

Hot water system technologies:

Department of Climate Change and Energy Efficiency

Your Home – Technical Manual 

Sustainability Victoria – Hot Water for Households

Alternative Technology Association information on solar hot water

Hot water system running costs and GHG emissions:

Sustainability Victoria: Household water heater and running costs

Current and future trends of the solar and heat pump industry:

The Clean Energy Council Study Solar Hot Water and Heat Pump Study 2011
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APPENDIX 7. PRODUCT MANUFACTURER CONTACT 
AND WEBSITE DETAILS

Table 12. Project Management Checklist

MANUFACTURERS FOR MORE INFORMATION

Apricus Australia Pty Ltd For advice on Apricus products and/or to locate a local installer 
contact your local relationship manager:
QLD – Adrian Hawke – adrian.hawke@apricus.com.au
NSW/ACT – Stephen Carter – stephen.carter@apricus.com.au
VIC – Graham Thomas – graham.thomas@apricus.com.au
TAS – Nick Frcek – nick.frcek@apricus.com.au
SA/NT – Troy Harris – troy.harris@apricus.com.au
WA – Rick Wolters – rick.wolters@apricus.com.au

Alternatively you can contact Head Office on:
1300 277 428 – sales@apricus.com.au
or by submitting an enquiry online via our website: www.apricus.com.au

Bosch Product Information: Bosch Call Centre, 1300 307037
Quotation Supply and Installation: Bosch State sales managers
VIC/TAS – Mr Shane Alcock: 0438 839 753
NSW – Mr Andrew Peroni: 0417 686 182
SA – Mr Kent Retallack: 0418 842 499
WA – Mr Sam Tsakisiris: 0412 844 425
QLD – Mr James Smith: 0408 112 766
www.bosch-climate.com.au 

Chromagen PTY Ltd Jack Kapsi – Commercial Development Manager 
t. 03 8587 2333, m. 0419 551 575
www.chromagen.com.au 

EcoSmart Solar NSW/ACT – Allen De Soza, Business Development Manager:  
0417 467 47, adesoza@gwagroup.com.au 
VIC/WA/TAS – Simon Marsche, Business Development Manager:  
0409 538 099, smarsche@gwagroup.com.au
SA/NT/QLD – Richard Scott, Business Development Manager:  
0400 749 935, rscott@gwagroup.com.au
www.ecosmart.com.au 
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Edson Pty Ltd Rick Ward
(03) 8558 8400, rw@edson.com.au 
www.edson.com.au 

Kelvinator Matthew Spinks of Electrolux Home Products
0478 404 073, Matthew.spinks@electrolux.com.au 
www.kelvinator.com.au 

Quantum Energy Technologies JP Vernon – Sustainability & Business Development Manager
(02) 9699 7444, jpvernon@quantumenergy.com.au 
www.quantumenergy.com.au

Rinnai Australia Rinnai 1st Care Supply and Install Services: 13 43 73
www.1stcarehotwater.com.au/ 
www.rinnai.com.au 

Sanden International  
(Australia) Pty Ltd

(02) 9791 0999 
www.sanden-hot-water.com.au 

Solar Lord P/L Jane Yu / Adrian Flower  
03 9543 8218, Info@solarlord.com.au
 www.solarlord.com.au
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