
 

 

 

 

 

 

Residential  

Solar Hot Water 
 

 

 

 

 

 

 

 

  



 

Residential Solar Hot Water  

 

 

 

 

 

 

 

 

 

Alice Solar City 

Final report 

Residential Solar Hot water 

Published by the Alice Springs Town Council, lead proponent of the Alice Solar City Consortium 

 

July 2013 

Date: 

Author:  



  

Residential Solar Hot Water` i 

Table of Contents 

 

1. Context .............................................................................................................................................................................. 1 

1.1 Background and Aims ........................................................................................................................................................... 1 

1.2 Solahart as ASC Sole SHWS Provider .................................................................................................................................... 2 

1.3 ASC Target for SHW System Installation .............................................................................................................................. 2 

1.4 Hot Water System Models Supported .................................................................................................................................. 2 

1.5 Heat Pump Hot Water Systems ............................................................................................................................................ 2 

1.6 Financial Incentives for SHWS and Costs to Householder..................................................................................................... 3 

2. Design, Technical and Data Aspects for SHWS .................................................................................................................... 4 

2.1 Technical Information ........................................................................................................................................................... 4 
2.1.1 General principles of solar hot water ............................................................................................................................ 4 
2.1.2 Evacuated tube technology ........................................................................................................................................... 5 
2.1.3 Dealing with high insolation .......................................................................................................................................... 6 
2.1.4 Building regulations ....................................................................................................................................................... 6 
2.1.5 ASC requirements .......................................................................................................................................................... 6 

2.2 Explanations and Assumptions Associated with SHW Data ................................................................................................. 7 
2.2.1 Household energy use for hot water ............................................................................................................................. 7 
2.2.2 Theoretical kWh savings for replacing domestic hot water systems with solar systems.............................................. 8 
2.2.3 Generic assumptions in data analyses .......................................................................................................................... 9 

2.3 Household Electricity Use and Hot Water Provision at Initial Audit ................................................................................... 10 

2.4 Reporting Structure ............................................................................................................................................................ 12 

3. Results of Residential SHWS Incentive Program ............................................................................................................... 13 

3.1 Number, Capacity and Costs of SHW/HP Systems Installed ............................................................................................... 13 

3.2 Number of Houses Installing SHWS beyond Business-as-usual .......................................................................................... 16 
3.2.1 Data from various sources ........................................................................................................................................... 17 
3.2.2 Solahart sales data ...................................................................................................................................................... 17 
3.2.3 Comparison of business-as-usual estimates with ASC SHW installations ................................................................... 17 

3.3 ASC SHWS Installations, Previous HWS Types and kWh Savings ........................................................................................ 18 
3.3.1 Background information.............................................................................................................................................. 18 
3.3.2 Existing HWS types at audit and theoretical kWh savings .......................................................................................... 19 
3.3.2 Actual changes in household kWh use and existing HW types at audit ...................................................................... 21 

3.4 Greenhouse Gas Savings from SHW and Heat Pump Systems ........................................................................................... 24 
3.4.1 Electricity use and greenhouse gas emission reductions ............................................................................................ 24 
3.4.2 Costs per unit outputs ................................................................................................................................................. 25 

4. Reflections and Lessons Learnt ........................................................................................................................................ 26 



  

Residential Solar Hot Water` ii 

 

Figures 

Figure 1: Solar hot water was prevalent in Alice Springs before Alice Solar City ........................................................................... 1 
Figure 2: A typical pre-existing Solahart 302J installation .............................................................................................................. 4 
Figure 3: Solahart thermosiphon display showing internals and OTP expansion tank .................................................................. 5 
Figure 4: An old, poorly functioning SHWS may work only on the booster ................................................................................. 11 
Figure 5: Monthly number and capacity of ASC SHWS installations ............................................................................................ 14 
Figure 6: Changes in total cost for installation of a SHWS during the ASC program .................................................................... 26 
 

Tables 

Table 1: Initial and revised targets and actuals for ASC SHWS installations .................................................................................. 2 
Table 2: Solar and heat pump SHWS available during the ASC program ....................................................................................... 3 
Table 3: Summary of estimated electricity consumption for provision of electric/solar hot water in Alice Springs ..................... 8 
Table 4: ASC-calculations of theoretical energy balances for replacement of HW systems with Solar HW systems .................... 9 
Table 5: Types and numbers of hot water systems at ASC Home Energy Audit .......................................................................... 10 
Table 6: Demographic factors and hot water system type at Home Energy Audit ...................................................................... 12 
Table 7: Solar hot water reporting structure ............................................................................................................................... 12 
Table 8: Numbers, capacity and costs of SHWS installed during the ASC program ..................................................................... 13 
Table 9: Percentage distribution of ASC installed hot water systems .......................................................................................... 13 
Table 10: Number of ASC SHWS installations per calendar year ................................................................................................. 14 
Table 11: Monthly number and capacity of ASC SHWS installations ........................................................................................... 15 
Table 12: SHWS installations by owner-occupiers and landlords ................................................................................................ 16 
Table 13: Distribution between solar and heat pump hot water systems ................................................................................... 16 
Table 14: Approximate Solahart sales into the Alice Springs area prior to the ASC program ...................................................... 17 
Table 15: ASC HW system installations per calendar year ........................................................................................................... 18 
Table 16: SHW installations and valid pre-existing hot water systems at audit........................................................................... 19 
Table 17: Estimated energy savings in replacement of pre-existing hot water systems with solar systems ............................... 20 
Table 18: Estimated energy savings per pre-existing generic type of hot water system ............................................................. 21 
Table 19: Changes in ADC for SHW installations - One year before and after ............................................................................. 22 
Table 20: Changes in ADC after SHWS installations - one year before and one year after .......................................................... 23 
Table 21: Changes in ADC for SHW installations, adjusted for technical problem ....................................................................... 23 
Table 22: Theoretical and actual kWh savings for two groups of hot water replacements ......................................................... 24 
Table 23: Theoretical kWh savings over all SHW systems installed ............................................................................................. 24 
Table 24: Estimated actual kWh savings over all SHW systems installed .................................................................................... 24 
Table 25: Estimated SHWS costs per unit of output saved .......................................................................................................... 25 
 



  

Residential Solar Hot Water` iii 

 

Acronyms 

 

The following acronyms are used throughout the Alice Solar City reports: 

Acronym Meaning Acronym Meaning  

ABS Australian Bureau of Statistics KRR key results reporting 

ADC average daily consumption kW kilowatt 

AS Alice Springs kWh kilowatt hour  

ASC Alice Solar City kWh/yr kilowatt hour per year 

ASTC Alice Springs Town Council LBEA Large business energy audit 

BMS building management system LBEEP 
large business energy efficiency 

program 

BP  BP Solar  LEDs light emitting diodes  

CAT Centre for Appropriate Technology  LGA Local Government 

CEA commercial energy audit MER monitoring, evaluation and reporting  

CEC Clean Energy Council  MWh megawatt hour 

CES commercial energy survey NB new build 

CFL compact fluorescent lamp  NT Northern Territory 

CG Control Group OSB one shot booster switch 

CO2  carbon dioxide  OTP over temperature protection 

CRT cost reflective trial PTR pressure and temperature relief 

DB database PV photovoltaic 

DCCEE 
Department of Climate Change and 

Energy Efficiency  
PWC Power and Water Corporation 

Deg C degrees celsius REC Renewable Energy Certificate 

EC electricity consumption RET Renewable Energy Target 

EEM energy efficiency measure SBEEP 
small business energy efficiency 

program 

EEV energy efficiency voucher  SD Sunny Design  

FUS follow up survey SHW solar hot water  

GHG green house gases SHWS solar hot water system 

GIS geographic information system  SLA statistical local area 

GSM global system mobile communication  SLC Smart Living Centre 

HEA home energy audit  SMA SMA Pty LTD  

HES home energy survey  SME small to medium enterprise 

HVAC heating, ventilation and air conditioning  SRES Small Renewable Energy Scheme 

HW hot water STC Small  Scale Technology Certificate 

HWS hot water system  V volt 

ID's Identities  VFD variable frequency drive  

IGUs insulated glass units W watt 

IHD in house display WELS water efficiency labelling and standards 

KAB knowledge attitude and behaviour    
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1. Context 

This document reports on the solar hot water (SHW) component of the residential element in the Alice Solar City (ASC) 

program. It includes, and is structured around, the key reporting requirements for the Australian Government, which was 

the major funder through the national Solar Cities program. It provides relevant contextual and technical information, as 

well as documenting assumptions and rationales associated with information and data management. It also incorporates 

other aspects of relevance and interest. 

 

The primary audiences are the program sponsors, and although the report is quite detailed, it is not highly technical and 

is suitable for interested readers. 

 

For additional background information on ASC‟s residential program, refer to the range of reports available from ASC‟s 

website www.alicesolarcity.com.au. 

 

1.1 Background and Aims 

At its inception in 2008, ASC commissioned a market research company (McGregor-Tan) to undertake a telephone 

survey of Alice Springs residents to establish current household energy-related technologies and practices and to elicit 

views towards energy savings, solar technologies and the nascent ASC project. The telephone interviews involved 422 

Alice Springs residents, a sample size considered adequate for valid generalisations.  The survey indicated that in early 

2008, approximately half (52%) of Alice Spring‟s households had a solar hot water system (SHWS) (49% with electric 

boost, 3% with gas boost), 25% had an electric storage hot water system and 17% a form of gas hot water system 

(mainly storage, 4% instantaneous), and 6% of respondents were not sure of their system type. Thus at the 

commencement of the ASC project there was a significant awareness and use of SHW in Alice Springs. 
 

The aims of the Residential SHW component were: 

 to increase the uptake of household SHW, particularly in houses with electric or gas hot water storage systems; 

 to contribute to reducing demand on electricity generation, and a reduction in greenhouse emissions by replacing 

existing hot water systems, whether end-of-life or severely faulty solar systems, or electric and gas storage systems. 

ASC encouraged the uptake of SHW systems through the general and targeted supply of information to participants and 

the broader community, and by offering a financial incentive to participants in the form of an upfront discount on the 

purchase value via ASC‟s voucher system. Details of ASC‟s community engagement methods and its residential voucher 

system are available in separate reports accessible on the ASC website www.alicesolarcity.com.au. 

 

 

Figure 1: Solar hot water was prevalent in Alice Springs before Alice Solar City 

                                                                                                                                                                                              

http://www.alicesolarcity.com.au/
http://www.alicesolarcity.com.au/
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1.2 Solahart as ASC Sole SHWS Provider 

In the ASC detailed business case that was the basis of Australian Government funding, Solahart was nominated as the 

project‟s supplier of SHWS, and this relationship was formalised with a sole-provider agreement during the launch of 

ASC. Solahart is an established Australian brand, and performance of their products has been well proven under local 

conditions, which include the calcareous (hard) nature of the water supply. Solahart hot water systems formed the 

majority of the systems already installed on Alice Springs homes.  

 

Local plumbers could apply to ASC to become a registered ASC supplier so they could accept ASC vouchers for 

installation and servicing of SHW systems. For customers and ASC, the process for audit, issuing Energy Efficiency 

Measures (EEMs) incentive vouchers, and installing a new SHW was the same as that for other EEMs(refer to Residential 

Overview), although ASC set minimal site and existing appliance requirements for the provision of new SHW systems. 

Plumbers normally sourced the systems from local wholesalers serviced by a local Solahart distributor. 

 

In the latter years of the program, in response to concerns about rising installation prices for Solahart units, the sole 

supplier arrangement was relaxed to allow other manufacturer‟s products and technologies to be eligible for the 

incentive. Quantum electric heat pump hot water systems (not manufactured by Solahart) were incentivised and made 

available to a limited number of customers for whom a Solahart system was not appropriate. In 2012, evacuated tube 

SHWS from Edson were also added to the eligibility list and a limited number of systems were funded. 

 

1.3 ASC Target for SHW System Installation 

The initial ASC target was to facilitate the installation of 1000 SHW systems over the course of the project. In March 

2012 a review of progress and the budget situation indicated that the remaining budget could not support this target at 

the incentive levels being offered, and that the uptake at that time was trending below target. To address the budgetary 

constraints and taking into account the muted demand, the final target was reduced to a total of 900 including heat 

pump systems. 

 

 

Targets 

 

Actual installs 
Initial - March 2008 

(from Business 

Case) 

Revised – March 

2012 

Number of SHWS 1000 900 908 

Table 1: Initial and revised targets and actuals for ASC SHWS installations 

 

1.4 Hot Water System Models Supported 

Initially only four Solahart thermosiphon SHWS were eligible for incentive (using 180 and 300 litre tanks), representing 

the most common pre-existing technology and the highest estimated energy savings. Three Solahart 270L split systems 

and the full range of Quantum heat pump systems were added as the ASC project grew and the need for these options 

became apparent. The heat pump system is discussed in more detail in the next section. In the latter stages of the 

program, one model of Edson evacuated tube system was also made eligible as an option for customers. Refer to the 

table in section 1.6 below for basic details of the models, and refer to later sections for technical details of these 

systems. 

 

1.5 Heat Pump Hot Water Systems 

The heat exchange unit of electric heat pump hot water systems is a heat pump whose working principle is similar to that 

of a refrigerative air conditioning unit. Their electricity consumption is approximately 40% of an equivalent electric 

storage hot water system (with an electric heating element), so they can potentially make a significant reduction in the 

quantity of electricity used for heating water.  
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The cost of installing a 270L heat pump hot water system (HWS) was in the order of $4,500 (before sale of STCs), 

significantly more than a standard electric storage unit but less than a solar system with electric boost. After extensive 

market research, a relationship was established with a heat pump hot water manufacturer who would provide a suitable 

product guarantee for Alice Springs conditions, especially in relation to local water quality.  

 

In some residential circumstances it is not practical or feasible to install a SHWS, and a heat pump system is a logical 

option. Thus in 2010 a heat pump hot water option was added to the ASC hot water EEMs. However given that an 

effective solar hot water unit in Alice Springs can achieve a 75% reduction in electricity consumption compared to an 

electric storage unit, the recommendation of a heat pump option by ASC auditors was restricted to situations in which all 

options for a solar HW installation had been explored and found unsuitable. Data on the installation of heat pump 

systems is included in this report. Table 8  

 

1.6 Financial Incentives for SHWS and Costs to Householder 

The maximum rebate from ASC was 35% of total invoiced installation cost up to a maximum of $2000. The 35% 

incentive amount was based on the RRPGP funding program requirements, while the incentive cap was set by 

determining the market average price of SHW installation. The cap was originally set at $1650, and was revised upward 

in 2009. Customers were also able to sell RECs/STCs to the PWC and so contribute to the PWC renewable energy target.  

 

The most popular system, the Solahart 302JOTP electric boost is eligible for 31 STCs (up from 29 which applied until Nov 

2011) that can be sold by the householder at market value. In addition, as part of its relationship with ASC, Solahart 

provided a $150 rebate to ASC customers. The Edson 315 litre system attracted 30 STCs, and Quantum heat pump units 

with a 270 litre capacity attracted 20 STCs. The ASC rebate for the installation of an Edson evacuated tube system was 

35% of total installed cost, up to a maximum of $2000, and for a heat pump HWS 35% of total installed cost up to a 

maximum of $1000.  

 

The same incentives were available whatever the type of pre-existing HWS. A faulty electric boost SHWS can have similar 

energy use to an electric storage system and if servicing was not likely to provide long-term improvement, then the SHW 

unit was considered in need of replacement. Thus many faulty end-of-life SHW S were replaced using the ASC incentive.  

 

 

Name 
Tank 

capacity 

Panel 

area 

Boost 

element 

STCs (prior 

to Nov 11) 

STCs (Nov 

11 

onwards) 

ASC 

maximum 

rebate 

Solahart 302J OTP electric boost 300 L 2 x 1.87m2 2.4 kW 29 31 $2000 

Solahart 302JOTP gas boost 300 L 2 x 1.87m2 
Approx. 20 l/m, 

153 MJ/hr 
39 30 $2100 

Solahart 181J OTP electric boost 180 L 1 x 1.87m2 2.4 KW 16 18 $1500 

Solahart 181J OTP gas boost 180 L 1 x 1.87m2 
Approx. 20 l/m, 

153 MJ/hr 
24 16 $1750 

Solahart Streamline 272DJV 

electric boost split 
270 L 2 x 1.87m2 2.4 kW 38 30 $2000 

Solahart Streamline DJV272 

integrated gas boost split 
270 L 2 x 1.87m2 

Approx. 13 

MJ/hr 
38 29 $2100 

Solahart Streamline DJV272 gas 

in-line boost split 
270 L 2 x 1.87m2 

Approx. 20 l/m, 

153 MJ/hr 
38 29 $2100 

Edson evacuated tube solar 315 

GLES 
315 L 30 tubes 2.4 kW N/A 31 $2000 

Quantum 270 and 340 models 
250 to 

315L 
N/A 1 to 1.7 kW 15 to 24 19 to 24 $1000 

Table 2: Solar and heat pump SHWS available during the ASC program 
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2. Design, Technical and Data Aspects for SHWS 

2.1 Technical Information 

2.1.1 General principles of solar hot water 

The basic principle of operation of a SHWS is to gather the sun‟s energy in a set of collectors, and transfer this heat to 

water stored in a tank. A boosting system of some kind is also supplied to provide hot water when stored solar energy 

cannot meet demand. The most common SHWS in Alice Springs is a roof-mounted Solahart 300L jacketed thermosiphon 

system with two flat collector panels. 

 

A thermosiphon system consists of a set of collector panels installed with a tilt above horizontal of between 15 and 30 

degrees. Fluid running through the panels rises as it heats up, and is transferred to a tank that is mounted lying 

horizontally above the collectors. Cooler fluid from the tank is piped to the bottom of the collectors to form a circuit, with 

the circulation of the fluid driven by the sun‟s energy. Such systems are typically installed on a suitable roof-space, 

preferably north-facing with little or no shading from nearby obstacles.  

 

 

Figure 2: A typical pre-existing Solahart 302J installation 

 

 Alice Springs experiences significant frost events through winter, and to avoid damage caused by the expansion of water 

as it freezes, Solahart has a range of models that use a closed loop system with an anti-freeze fluid in the collectors and 

an additional jacket around the main tank through which the fluid passes. The closed loop systems are also preferred for 

Alice Springs conditions because of the high mineralisation of Alice Springs‟ water supply (which is based on extraction 

from deep aquifers). 

 

The storage tank for these models consists of a steel tank with a ceramic inner liner that holds mains pressure water. 

Heat is transferred from the fluid in the jacket to the water in the main tank which is supplied directly from the water 

mains.  Hot water is extracted from the very top of the tank, and mains cold water is inserted into the bottom layer of 

water (with a diffuser shield to limit mixing of the layers of cooler and hotter water). Typically an electric heating element 
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is installed into the tank with a thermostat attached. When the thermostat is energised, it turns on the heating element 

when water around the middle of the tank drops below its set point, typically 60 to 70 degrees C. While this ensures a 

reliable supply of hot water, it has the potential to energise the booster unnecessarily when solar gain in the following 

hours or next day would meet requirements.  

 

A common practice is to turn off the circuit breaker that supplies the booster during summer. However this relies on the 

occupant remembering to turn it off. An alternative boosting method is to install an instantaneous gas boosting system 

which effectively uses the SHWS as a pre-heater. The benefit is that boosting water temperature only occurs at the time it 

is needed, reducing booster wastage. However it requires additional plumbing and electrical work, and the gas boosting 

unit needs a wide operating range and acceptance of high temperature input water. These factors add to the capital cost 

of installation, and in Alice Springs, where the majority of homes have LPG bottled gas only, gas boosting has higher 

running costs than the electric boosting option. For this reason electric boosting is the most common option. 

 

 

Figure 3: Solahart thermosiphon display showing internals and OTP expansion tank 

  

For a thermosiphon system, the roof structure needs to be able to support the weight of the tank and collectors, which is 

around 500kg for a 300L system. Where the roof structure is not suitable to hold this weight, or where space or 

aesthetic reasons inhibit installation of a thermosiphon, an alternative is a tank-on-ground system. In this arrangement a 

small pump is used to circulate heat exchange fluid from the tank through collectors installed on the roof. Operation of 

this pump adds an energy cost to operation, and for this reason ASC recommended the thermosiphon as the first option. 

 

2.1.2 Evacuated tube technology 

An alternative approach to the solar collector is the use of an evacuated tube containing a heat pipe. Solar radiation 

passes through the glass tube and is captured by a black surface, behind which is another tube containing a phase 

change material. This evaporates and carries the captured energy upward, where it exchanges the heat into a storage 

tank, condenses and falls back into the bottom of the tube. Evacuated tube technology can be more efficient in that the 
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evacuated tube is an excellent insulator, and the curved surface can assist with reducing reflection at glancing angles. 

For Alice Springs however, where insolation and air temperatures are high for over half of the year, and water quality is 

challenging, other factors in the system are just as important as collector efficiency. 

 

2.1.3 Dealing with high insolation 

Hot water storage systems are a potential hazard in the event of the stored water reaching boiling point. As such, all hot 

water storage systems are required to be fitted with a pressure relief valve on the cold water supply, and a combined 

pressure and temperature relief (PTR) valve on the hot water output side. A standard thermosiphon system has no limits 

placed on the transfer of heat into the storage tank, and for the hot, sunny summers of Alice Springs it is not uncommon 

to have the stored water reach boiling point. The default is for the PTR valve to then vent boiling water to reduce the 

pressure in the tank. This valve is designed to err towards its open state, and it is possible for a large amount of stored 

water to be vented before the valve closes again, potentially resulting in the booster being energised to re-heat cold 

incoming water. There is an additional emergency pressure relief valve built in to the closed loop heat exchange system, 

which vents the heat exchange fluid out of the system in the event of extreme pressure. This represents a serious 

maintenance issue, as the loss of heat exchange fluid reduces system efficiency and exposes the untreated outer skin of 

the inner main tank (which is designed to be bathed in the corrosion inhibiting heat exchange fluid) to corrosion. 

 

To address these issues for its thermosiphon systems, Solahart developed an over temperature protection (OTP) system. 

This consists of a temperature operated valve installed between the collectors and tank, and a small pressure relief tank 

installed in place of the closed loop heat exchange vent valve. The valve is set to close when the working fluid nears 

boiling point which stops the circulation of the heat exchange fluid. Pressure relief is provided by backward expansion 

into the pressure relief tank, which can reinject the fluid as the pressure drops. This is not required for a split system 

arrangement, as the heat exchange process can be stopped by stopping the pump once the stored water has reached its 

heat storage capacity.  

 

2.1.4 Building regulations 

The installation of solar hot water units on buildings in the major urban areas is subject to the Northern Territory Building 

Act and associated regulations, which typically require a building certifier to issue a permit and assess the structural 

implications of the proposed changes. An exemption has been put in place for the NT whereby plumbers can obtain Self 

Certifying accreditation and a building permit is not required if the hot water unit and its mounting system are in the 

Deemed to Comply Manual (published by Building Advisory Services branch of the Department of Lands Planning and 

Environment). Having systems listed in the Deemed to Comply manual is a complex process, especially given that the 

manual covers the wind load requirements of the northern cyclonic zone. This complexity, combined with the small size 

of the NT market, represents a barrier to the entry of new competitors in the SHW market. 

 

2.1.5 ASC requirements 

ASC specified that all ASC-subsidised SHW installations must be fitted with the following devices: 

1 Solahart OTP system for Solahart thermosiphon models – to cope with the intense summer insolation, all thermosiphon 

units were required to be fitted with the OTP system for the heat exchange medium (the OTP was normally a Solahart 

optional extra). 

2 A one shot booster relay switch (OSB) for those systems with electric boost – this enables residents to control the electric 

boosting from inside the house using a one-shot button that, when pressed, latches on until the booster thermostat 

switches off, then disconnects until the next one-shot button activation (i.e. the thermostat will not continually cut in and 

out in response to the water temperature in the tank).  

These additional fittings were specified in order to improve the efficiency and longevity of the hot water systems; on days 

of high solar insolation, the OTP prevents significant water wastage due to purging and reduces the likelihood of glycol 

discharge, and the OSB ensures booster use is optimised and usually used only as required. ASC did not place any 

requirements on the location or orientation of its SHW installations. 
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For the inclusion of other manufacturer‟s systems in the incentive program, ASC required that the manufacturer 

demonstrate the system‟s ability to deal with Alice Springs water quality, and to deal with high insolation levels. It also 

highlighted whether the unit was listed in the Deemed to Comply manual and therefore avoided the need for a building 

permit. The difficulty of meeting these requirements for roof mounted systems meant that only one additional 

manufacturer‟s product (Edson 315L 20 tube system) was included prior to the closure of the incentive. 

 

2.2 Explanations and Assumptions Associated with SHW Data 

2.2.1 Household energy use for hot water  

Basic assumptions 

 The fundamental tenet used in hot water calculations is: 1 kWh of energy is required to raise 16 litres of water 

by 40O C, for an average residential situation, with average losses (e.g. tank insulation, booster inefficiency). 

 A 180L hot water system assumes 2 residents, as it is designed to supply adequate hot water for 2 people. In all 

other hot water calculations, 3 residents are used (based on the average number of occupants per ASC 

household); 

 Optimal (minimal) SHW booster usage by households occurs after a new SHW installation – this is estimated at 

approximately 2-3 hours/day for 70-100 days per year (winter), with a 2.4kW boost element.  

 

The theoretical annual energy consumption for four different electric/SHWS types, under typical operating scenarios is 

considered next. 

 

1 Electricity used by electric storage hot water systems:      

 A standard estimate of electricity consumption for electric storage hot water is: 2.5kWh per day per person in the 

household (this includes standing losses).  

 For ASC households, the average number of occupants is 3. 

 For ASC households, the average annual occupancy is 347 days per year. 

 Estimated ASC electricity consumption for electric storage HW = 2.5 x 3 x 347 = 2603 kWh/year. 

 For households with 2 people, electricity consumption for electric storage HW = 2.5 x 2 x 347 = 1735 kWh/year. 

 

2 Operational (not faulty) SHWS with electrical booster (switchboard use) and no one-shot booster: 

 Use of normal electric boost via switchboard – careful (conservative) use during colder months (estimate half of 

relevant customers): 

o 2.5 hrs/day for 65 days using 2.4kW (booster element) = 390 kWh/year; use kWh/year. 

 Use of normal electric boost via switchboard – careless use (forgetful during cooler months – estimate one quarter of 

relevant customers): 

o 3hrs/day for 100 days using 2.4kW = 720 kWh/year; round to 700 kWh/year. 

 Use of normal electric boost via switchboard – excessive use (booster left on most of year and used carelessly – 

estimate one quarter of relevant customers): 

o 3hrs/day for 200 days using 2.4kW = 1440 kWh/year; use 1400 kWh/year.  

 Assuming half with SHW are conservative, a quarter careless, and a quarter excessive in their use of the 

booster: 

o Average booster use via switchboard = (400x0.5+700x0.25+1400x0.25) = 725 kWh/year. Say 

700kWh/year. 
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3 Fully operational (not faulty) or new SHWS with One-Shot Electrical Booster Use: 

 3 people in house (300L system) - 2 hour/day for 65 days using 2.4kW = 312 kWh/year (300). 

 2 people in house (180L system) = 200 kWh/year. 

 

4 Poorly functioning (dysfunctional) electric boost SHW system (booster working and solar heat exchange not 

functional and/or has water leaks): operating largely like an electric storage hot water system, using 2 

kWh/person/day.  

 Annual consumption with 3 people = 2 x 3 x 347 = 2082 kWh/year (say 2000) 

 Annual consumption with 2 people = 2 x 2 x 347 = 1388 kWh/year (say 1400) 

 

Hot water component Qualifier 
Parameter 

kWh/year 

Electric storage HWS  3 people 2600 

Electric storage HWS  2 people 1700 

SHW electric booster via switchboard (half households) Conservative use 400 

SHW electric booster via switchboard (quarter 

households) 
Careless use 700 

SHW electric booster via switchboard (quarter 

households) 
Excessive use 1400 

SHW electric booster via switchboard Average (of 3 above) 700 

SHW one-shot electric booster 3 people 300 

SHW one-shot electric booster 2 people 200 

Dysfunctional SHW with operating electric boost 300L 2000 

Dysfunctional SHW with operating electric boost 180L 1400 

Table 3: Summary of estimated electricity consumption for provision of electric/solar hot water in Alice Springs 

 

Some other relevant assumptions are: 

 Pre-existing SHW systems that were replaced were faulty in some way and required greater than normal booster 

use. 

 Gas water heaters use approximately 44 MJ/day, equivalent to electricity use of 4500 kWh/year (on a calorific 

basis). 

 Gas storage units operate at 75% efficiency and gas instantaneous units at 85-90% efficiency. 

 

2.2.2 Theoretical kWh savings for replacing domestic hot water systems with solar 

systems 

The following table summarises the kWh (actual and equivalent) estimates calculated by ASC for the replacement of 

residential hot water systems with SHWS, with either electric or gas boost. Note that the values for „Overall net kWh 

equivalent savings‟ in the right hand column of this table are the figures that will be used in section 3.3.1 when 

calculating theoretical savings resulting from replacing existing HW systems with solar/heat pump systems. 
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Residential hot water system change 

Electricity change kWh 
Gas change – equiv 

kWh 

Overall 

net 

kWh 

equiv 

savings 
Saves Uses 

Net 

savings 
Uses Saves 

Net 

savings 

181JOTP SHW electric boost replaces electric 

storage 
1700 200 1500    1500 

181JOTP SHW electric boost replaces solar electric 

boost 
1400 200 1200    1200 

302JOTP SHW electric boost replaces electric 

storage 

Edson 315GLES electric boost replaces electric 

storage 

2600 300 2300    2300 

302JOTP SHW electric boost replaces gas 

instantaneous 
 300 -300  3000 3000 2700 

302JOTP SHW electric boost replaces gas storage 

Edson 315GLES electric boost replaces gas storage 
 300 -300  4500 4500 4200 

302JOTP SHW electric boost replaces solar electric 

boost 
2000 300 1700    1700 

302JOTP SHW as in-line boost replaces electric 

storage 
2600  2600 600  -600 2000 

302JOTP SHW as in-line boost replaces gas storage   0 600 4500 3900 3900 

302JOTP SHW as in-line boost replaces gas 

instantaneous 
  0 600 3000 2400 2400 

302JOTP SHW as in-line boost replaces solar electric 

boost 
2000  2000 600  -600 1400 

302JOTP SHW as in-line boost replaces solar gas 

boost 
   600 3400  2800 

Streamline 272DJV SHW electric boost split replaces 

electric storage 
2600 300 2300    2300 

Streamline 272DJV SHW electric boost split replaces 

gas storage 
 300 -300  4500 4500 4200 

Streamline 272DJV SHW electric boost split replaces 

solar electric boost 
2000 300 1700    1700 

Streamline DJV272g SHW integrated gas boost split 

replaces as storage 
  0 600 4500 3900 3900 

Heat pump HWS (270L) replaces electric storage 2600 1100 1500    1500 

Heat pump HWS (270L) replaces solar electric boost 2000 1100 900    900 

Heat pump HWS (270L) replaces gas storage  1100 -1100  4500 4500 3400 

Heat pump HWS (270L) replaces solar gas boost  1100 -1100  3400 3400 2300 

Table 4: ASC-calculations of theoretical energy balances for replacement of HW systems with Solar HW systems 

 

2.2.3 Generic assumptions in data analyses 

1 SHW/heat pump installations included in the analyses are those incentivised by ASC. 

2 The number of SHW/heat pump installations and associated costs are those recorded in the ASC database and ASTC 

financial system. 

3 Costs used in analyses are the total cost of the system(s) and the incentive provided by ASC (which does not include the 

value of RECs/STCs - a federal government subsidy provided to the consumer). Total costs are aggregated from individual 
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installations. The actual cost to the customer is not recorded - it is the total cost less ASC incentive less value of 

RECs/STCs, and the specific Solahart rebate. 

4 Solahart sales figures into Alice Springs (prior to, and in the early period of, the ASC program were obtained from Solahart 

(Darwin) and based on Solahart records. These could not be regarded as definitively accurate but more as useful guides. 

It was not possible to determine the percentage of SHW systems which were installed outside of Alice Springs (e.g. in 

indigenous communities/rural properties etc), and especially as Solahart provides systems to two different Alice Springs 

wholesalers who then sell to local contractors. Therefore establishing a reasonably accurate baseline for business-as-

usual SHW installation data was very difficult. Nevertheless, an attempt has been made (see section 3.2).  

5 Estimated annual actual and equivalent kWh savings in the replacement of domestic hot water systems with SHW 

systems were calculated and agreed upon by the ASC General Manager, the Residential Services Manager, and the 

Monitoring and Evaluation Manager.  The estimates were based on available information and industry experience. They 

are considered fair representations of potential savings and are tabulated above.  

6 Two CO2 conversion factors were used; they are taken from the National Greenhouse Accounts Factors published by the 

Australian Government, are suitable for use over the 5 years of the program and are specific to the Northern Territory.  

The Scope 1, or direct emission factor for the burning of fossil fuel to produce electricity, is 0.68kg of CO2 (or equivalent) 

released per kWh electricity consumed. Adding Scope 3 emissions (those for transport of the fuel to the generation 

facility and losses in the transmission of electricity from the place of its generation to end users), for which the NT figure 

is 0.11, results in a total of 0.79kg of CO2 released per kWh electricity consumed. Including Scope 3 emissions was not 

standard practice for the majority of ASC reporting, but is appropriate in the context of distributed generation. Refer to the 

Residential Overview report for further details about the conversions factors decided upon from the National Greenhouse 

Accounts.  

 

2.3 Household Electricity Use and Hot Water Provision at Initial Audit  

A customer obligation on joining ASC was to have a free home energy audit (HEA), conducted by an ASC auditor; this 

provided a foundation for undertaking EEMs, modifying behaviours, and reducing electricity consumption (EC). The HEA 

was also referred to by ASC as a Home Energy Survey (HES).  

 

As part of the HEA, the auditor completed a site/energy survey in which the types and capacities of the existing hot water 

system(s) and other household appliances were recorded.  ASC also obtained EC records from PWC for 12 -15 months 

prior to audit. Thus soon after customers signed-up, ASC had a reliable estimate of average annual household electricity 

consumption, and the types of household appliances. It was then possible to establish the frequency of existing hot 

water system types and annual household electricity consumption linked to hot water type, at the times when customers 

signed up with ASC. At the completion of the ASC residential incentives, the following data was available based on valid 

hot water system data and reliable figures for annual electricity consumption prior to audit (using the ASC average daily 

consumption (ADC) calculator based on PWC quarterly consumption data). 

 

HW type at ASC 

audit 
Number % of Total 

Actual average 

annual electricity 

consumption 

kWh/yr (pre-HEA) 

Annual 

consumption as  

% of average for 

electric storage 

Electric storage 430 23.0 8856 100% 

Gas storage 198 10.6 7476 84% 

Gas instantaneous 85 4.5 9573 108% 

Solar electric boost 1156 61.7 9325 105% 

Solar gas boost 4 0.2 10540 119% 

Total or average 1873  8779  

Table 5: Types and numbers of hot water systems at ASC Home Energy Audit 
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From the HEA, the proportion of customers with a solar electric booster system is in the order of 60%, significantly higher 

than the 49% estimated by the initial McGregor-Tan survey of 2008. This may indicate that residents already owning, and 

so attuned to, solar technology registered with ASC at a greater rate than those without a pre-existing solar technology. It 

may also be related to SHW owners wanting to replace aging systems with the benefit of the ASC incentive. 

 

An unexpected finding from the above data is that the average annual pre-HEA electricity consumption for households 

with electric boost solar HW (9325 kWh/yr) is somewhat higher than that of households with electric storage HW (8856 

kWh/yr).  A reasonable expectation was that average EC for houses with solar HW would be less than those with electric 

storage HW, by an amount that approximates the electricity consumption for electric storage HW less electricity 

consumption of the booster for solar HW. Speculative explanations for the difference are that, for households with solar 

HW: the booster is used a great deal (e.g. if the heat exchange is faulty, or there are water leaks); demographics such as 

number of occupants. Income and/or house size may differ; they are happy to use the electricity they save with solar hot 

water to operate other appliances [the „rebound effect‟, which is an acknowledged phenomenon – see ASC Literature 

Review (2010)]. 

 

 

Figure 4: An old, poorly functioning SHWS may work only on the booster 

 

The difference in estimated annual electricity consumption between households with electric storage and those with gas 

storage HW may provide a rough guide to the annual electricity consumption for electric storage HW. This value is 8856-

7476 = 1380 kWh/yr, which is low compared to accepted calculations (e.g. 1700 kWh/yr for 2 people -see section 

2.2.2). 

 

To ascertain if other household variables may have influenced the electricity consumption in households with solar HW 

compared to those with electric storage, averages for  house size, household income, education level and number 

occupants were calculated from demographic and site data, where these were available to match with hot water type at 

audit. 
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  Means using scale 1(small/low) -5(large/high) 

HW Type at ASC Audit 
House 

size 

Household 

income 

Highest 

education 

level 

Mean number of 

occupants per 

household 

Hot water - electric storage 2.47 3.28 3.72 2.91 

Hot water - gas storage 2.71 3.37 3.65 2.98 

Hot water - gas instantaneous 2.77 3.53 3.73 3.09 

Hot water - solar electric boosted 2.82 3.48 3.72 3.11 

Hot water - solar gas boosted 3.00 3.75 2.75 5.25 

Total/Overall average    3.05 

Table 6: Demographic factors and hot water system type at Home Energy Audit 

 

The averages for house size, household income and number of occupants are all slightly higher for households with 

electric boost solar HW, compared to households with electric storage HW (14% larger size, 6% higher income and 7% 

higher occupancy on average). These differences may contribute to the higher average annual household EC for those 

with solar HW compared to those with electric storage HW. However a more detailed statistical analysis would be 

required to establish correlations and levels of probability for possible causal links. 

 

2.4 Reporting Structure 

The reporting categories are in the table below: 

 

3. SHW 

Performance 

SHW Sub-Category: 

3.1 Number, capacity and cost of SHW systems installed 

3.2 Number of houses installing SHW and/or heat pumps beyond 

       business-as-usual 

3.3 kWh saved (per installation), split into previous HW type 

3.4 Total GHG savings from SHW and heat pump systems 

Table 7: Solar hot water reporting structure 
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3. Results of Residential SHWS Incentive Program  

3.1 Number, Capacity and Costs of SHW/HP Systems Installed 

A summary of SHW system installations over the course of the program is shown in the table below. 

Financial year of 

installation 

2007-

08 

2008–

09 

2009–

2010 

2010–

2011 

2011–

2012 

2012–

13 
 

Cumulativ

e total 

 
Systems installed 

Last 4 

months 

12 

months 

12 

months 

12 

months 

12 

months 

First 6 

months 

181JOTP electric boost SHWS  9 7 11 5 8 40 

272DJV electric boost split SHWS   2 3 1 1 7 

302JOTP electric boost SHWS 10 164 233 177 142 109 835 

302JOTP gas in-line boost SHWS  1 6   2 9 

DJV272 integrated gas boost split 

SHWS  
  1 1   2 

Quantum heat pump HWS    4 5 1 10 

315 GLES Edson ET SHWS     4 1 5 

Total number of systems installed 10 174 249 196 157 122 908 

Parameters        

Total capacity – litres 3,000 51,120 73,770 57,240 46,380 35,595 267,105 

Total cost - $ 50,670 927,136 1,456,054 1,159,987 925,595 749,337 5,268,778 

ASC cost - $ 16,226 283,386 476,151 373,404 299,490 235,744 1,684,402 

Total other costs – customer, 

RECs/STCs 
34,444 643,749 979,902 786,583 626,104 513,593 3,584,376 

Estimated electricity savings 

kWh/yr 
22,500 377,600 524,900 391,400 301,400 230,300 1,848,100 

Estimated GHG reductions kg/per 

year 
15,300 256,768 356,932 266,152 204,952 156,604 1,256,708 

Table 8: Numbers, capacity and costs of SHWS installed during the ASC program 

At the completion of installations (December 2012), ASC had incentivised and installed a total of 908 residential SHW 

and heat pump systems, the distribution of which, between types, is shown below: 

 

 Installed 

System Type Number %age 

Solahart 302J OTP electric boost 835 92.0 

Solahart 181J OTP electric boost 40 4.4 

Solahart 302JOTP gas boost 9 1.0 

Solahart Streamline 272 DJV electric boost split 7 0.8 

Solahart Streamline DJV272 integrated gas boost split 2 0.2 

Edson 315 GLES evacuated tube SHWS  5 0.5 

Quantum heat pump 10 1.1 

 908 100 

Table 9: Percentage distribution of ASC installed hot water systems 
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The 300 litre Solahart electric boost system was by far the most common installation. Of the four full financial years, the 

second (2009-10) had the most installations (249), corresponding to the “100 days of Solar” ASC marketing campaign 

which ran from July to November 2009. On a pro-rata annual basis the final 6 months of the program (July-December 

2012) was comparable (242 pro-rata). This was the final opportunity before the end of incentives and there was an 

increased uptake compared to the previous year, since customers wanted to take advantage of the incentive before it 

finished, and were encouraged to do so with “End of Solar Hot Water funding” messages from June to August 2012. 

 

The numbers of installations by calendar year were: 

Calendar year 
2008  

(9 months) 
2009 2010 2011 2012 Total 

ASC  SHW 

installs 
86 254 218 152 198 908 

Table 10: Number of ASC SHWS installations per calendar year 

 

Monthly SHW installations and cumulative capacity are represented on the following chart. 

 

ASC - Installations of Solar Hot Water Systems
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Figure 5: Monthly number and capacity of ASC SHWS installations 

 

The cumulative capacity of systems (litres) closely follows the cumulative number of installations as the majority of 

systems installed had a capacity of 300 litres or close to 300 litres. 
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The monthly installation numbers and capacities are shown below.  

 

Year 
Mon

th 

# of 

SHWS 

install

ed 

Cumul

ative # 

installe

d 

Capa

city L 

Cumulati

ve 

capacity 

Year 
Mo

nth 

Numbe

r of 

SHWS 

installe

d 

Cumul

ative 

installs 

Capa

city L 

Cumulati

ve 

capacity 

2008 Apr 1 1 300 300 2011 Jan 7 565 1980 166680 

2008 May 4 5 1200 1500 2011 Feb 12 577 3480 170160 

2008 Jun 5 10 1500 3000 2011 Mar 16 593 4380 174540 

2008 Jul 9 19 2700 5700 2011 Apr 9 602 2700 177240 

2008 Aug 13 32 3780 9480 2011 May 18 620 5370 182610 

2008 Sep 14 46 4080 13560 2011 Jun 9 629 2520 185130 

2008 Oct 11 57 3180 16740 2011 Jul 12 641 3600 188730 

2008 Nov 18 75 5160 21900 2011 Aug 15 656 4380 193110 

2008 Dec 11 86 3300 25200 2011 Sep 16 672 4800 197910 

2009 Jan 8 94 2400 27600 2011 Oct 13 685 3900 201810 

2009 Feb 13 107 3900 31500 2011 Nov 9 694 2580 204390 

2009 Mar 19 126 5700 37200 2011 Dec 16 710 4740 209130 

2009 Apr 9 135 2700 39900 2012 Jan 8 718 2400 211530 

2009 May 20 155 5640 45540 2012 Feb 8 726 2385 213915 

2009 Jun 29 184 8580 54120 2012 Mar 12 738 3480 217395 

2009 Jul 29 213 8700 62820 2012 Apr 10 748 3030 220425 

2009 Aug 17 230 5070 67890 2012 May 17 765 5085 225510 

2009 Sep 35 265 
1047

0 
78360 2012 Jun 21 786 6000 231510 

2009 Oct 22 287 6570 84930 2012 Jul 33 819 9780 241290 

2009 Nov 30 317 8880 93810 2012 Aug 29 848 8340 249630 

2009 Dec 23 340 6780 100590 2012 Sep 26 874 7530 257160 

2010 Jan 11 351 3060 103650 2012 Oct 18 892 5295 262455 

2010 Feb 16 367 4680 108330 2012 Nov 14 906 4050 266505 

2010 Mar 17 384 5100 113430 2012 Dec 2 908 600 267105 

2010 Apr 17 401 4860 118290       

2010 May 16 417 4800 123090       

2010 Jun 16 433 4800 127890       

2010 Jul 26 459 7680 135570       

2010 Aug 27 486 7860 143430       

2010 Sep 26 512 7530 150960       

2010 Oct 18 530 5400 156360       

2010 Nov 15 545 4470 160830       

2010 Dec 13 558 3870 164700       

Table 11: Monthly number and capacity of ASC SHWS installations 
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The distribution of installed systems between owner-occupiers and landlords is shown below: 

 

System type 

Number of systems 

Tenure type  

Owner-

occupier 
Landlord Total 

Solahart 302J OTP electric boost 773 62 835 

Solahart 181J OTP electric boost 31 9 40 

Solahart 302JOTP gas boost 8 1 9 

Solahart Streamline 272 DJV electric boost split 7 0 7 

Solahart Streamline DJV272 integrated gas boost 

split 
1 1 2 

Edson evacuated tube 315 GLES 5 0 5 

Quantum heat pump 8 2 10 

Total 833 75 908 

Table 12: SHWS installations by owner-occupiers and landlords 

 

Of 908 ASC HW installations, 75 (8.3%) were by landlords, who make up 6% (157 out of 2604) of the total number of 

ASC registrations for owner-occupiers and landlords (i.e. excluding tenants). They are therefore somewhat over-

represented in solar hot water installations compared to their proportion of registrations. 

 

The total volumetric capacities and costs and subsidies for the solar and heat pump groups are shown in the following 

table:  

 

Parameter Solar 
Heat 

pump 
Total 

Averag

e $ per 

unit 

Total number of systems installed 898 10 908  

Total capacity of systems installed  264,405 L 2,700 L 
265,530 

L 
 

Total cost of systems installed 
$ 

5,219,988 
$ 48,790 

$ 

5,268,778 
5803 

Total ASC subsidy for systems installed 
$ 

1,674,402 

$ 

10,000 

$ 

1,684,402 
1855 

Total other contribution to systems installed 

– customer and RECs/solar credits 

$ 

3,545,586 

$ 

38,790 

$ 

3,584,376 
3948 

Table 13: Distribution between solar and heat pump hot water systems 

 

Overall ASC contributed $1.684 M or 32% to the total cost of all the installed hot water systems.  

 

3.2 Number of Houses Installing SHWS beyond Business-as-usual 

Two avenues were used to estimate a business-as-usual installation rate for SHW systems: (i) data from a range of 

sources related SHW installations in Alice Springs, and (ii) Solahart wholesale sales numbers (as Solahart has been the 

main product used).  
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3.2.1 Data from various sources 

In mid-2012, using aerial imagery from mid-2011, the Centre for Appropriate Technology (CAT) undertook a desktop 

survey of rooftops in Alice Springs to establish a set of parameters for a solar investigation. The count of residential 

properties with SHWS was 4705. Between March 2008 and mid 2011 (time of imagery), 630 SHW systems were 

installed with ASC funding. Some residents were not aware of ASC, so assume there were 40 others installed without 

ASC funding - this makes a total of 670 installed in Alice Springs since the ASC program commenced to mid-2011. Thus 

at ASC start up, there would have been 4705-670 = 4035 residences with SHW, about 4050 as a conservative estimate. 

We have estimated 8200 (see Residential Overview report section 3.3) as the average number of residential properties 

over the course of the program, so 4050 is 49.4% of this total. This corresponds well with the 2008 McGregor-Tan 

telephone survey, which indicated 49% of households had an electric boost SHW (and 3% a gas boost SHW). 

 

SHWS have been available in Alice Springs since 1978, a 30 year period prior to ASC commencement in March 2008. 

Working in decades, a feasible assumption is that 20% of the 2008 total was installed in the first decade (1978-87), 

35% in the second decade and 45% in the third decade. Using this assumption, in the last decade (1998-2007), 1822 

(4050 x 0.45) SHWS were installed – or 180 systems per year on average. 

 

3.2.2 Solahart sales data 

As mentioned earlier (section 2.2), Solahart sales figures to Alice Springs wholesalers were as 6-monthly totals, did not 

have any guarantee of accuracy, and did not discriminate between town and rural areas. Additionally, the initial survey of 

households in Alice Springs revealed well-established awareness about and use of s. As such, it is reasonable to assume 

a “business as usual” rate of installation of SHW in the absence of ASC incentives. Estimating this figure is difficult, and 

has a significant margin of error. Six monthly Solahart sales (regarded as approximate) to Alice Springs (AS) wholesalers 

prior to the ASC program, and aggregated by calendar year are shown below. 

 

 Jan-Jun05 Jul-Dec05 Jan-Jun06 Jul-Dec06 Jan-Jun07 Jul-Dec07 Jan-Jun08 

Solahart 

units into 

AS 

95 150 100 225 85 230 190 

245 325 315  

Table 14: Approximate Solahart sales into the Alice Springs area prior to the ASC program 

 

Jan-June 2008 data will not be included, as the ASC program commenced in early 2008 and it is likely that wholesalers 

increased stocks in anticipation. Using the above data, an average for the three calendar years 2005-2007 is 295 SHW 

units delivered into Alice Springs per year. 

 

 It is probable that between 60% and 70% of sales are to the Alice Springs town area serviced by ASC, and the remainder 

to rural areas and communities. Some rural areas have grid connections, but most do not and rely on local generation 

facilities that are not designed for large loads (such as electric storage systems), and so are likely to have a higher 

relative demand for SHW than the town. Assuming 65% of sales were into Alice Springs, the estimated average annual 

pre-ASC Solahart sales to Alice Springs residents would be 192 (295 x 0.65). 

 

3.2.3 Comparison of business-as-usual estimates with ASC SHW installations 

The two pre-ASC estimation methods above (3.2.1 and 3.2.2), give comparable results of 182 and 192 average annual 

SHW installations. The mean is 187 which will be used as a basis for comparison with ASC installation data. 

 

The annual installations through ASC are shown below; 2008 was the start-up year for ASC, and was not a full year for 

ASC operations, so will not be considered. 
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Calendar year 2008 2009 2010 2011 2012 

Average per 

year excluding 

2008 

ASC HW system 

installations 
86 254 218 152 198 206 

Table 15: ASC HW system installations per calendar year 

Using the annual averages of 187 pre-ASC and 206 during ASC, the overall increase beyond business as usual was 19 

units per year or 10.1% above the pre-ASC average of 187. Based on a pre-ASC figure of 187 units per year, the years 

2009 and 2010 show an increase above previous business as usual of 36% and 17% respectively; 2011 shows a 

decrease of 19% and 2012 returns to 11 units  (or 6%) above the pre-ASC estimate.  

 

Based on the previous data and assumptions, it is reasonable to conclude that the ASC project increased SHW 

installations beyond business as usual in the order of 10%, which is likely to be a conservative estimate, as the 

underlying assumptions are fairly conservative. In addition, Government policy (particularly for public housing) is an 

important historical and ongoing driver for the uptake of solar hot water. There appears to have been a switch from the 

use of SHW to heat pump units for town camp and remote community housing over the period of ASC operation, which is 

likely to have been made based on lower capital and maintenance costs associated with a ground based system and 

reduced vandalism costs associated with rock throwing at glass collector panels (all of which are amplified by the cost of 

working in remote areas). This may have resulted in a base line significantly lower than estimated. 

 

3.3 ASC SHWS Installations, Previous HWS Types and kWh Savings 

3.3.1 Background information 

The site data collected by the auditor at the HEA included the existing type of hot water system/s at the premises. This 

enabled the previous hot water system type to be linked with the new solar or heat pump installation. The theoretical 

estimated kilowatt hours (kWh) savings for the range of possible hot water system change-overs are given in section 2.2. 

To examine changes in actual EC before and after the installations, the quarterly EC consumption data and calculations 

of ADC can be compared before and after the supply date for the systems. There are some data adjustments and 

operational constraints that bear on the overall estimates of both the theoretical and actual KWh savings. These are 

explained below: 

Some residential properties had more than one existing HWS recorded in their site audit. Of the 903 installation sites, 61 

had two existing systems, and five had three. It was therefore necessary to select the main HWS, and this was done as 

follows: 

 If there was an existing SHWS, this was selected as the main one; 

 If there were 2 or more storage systems (electric or gas), the one with larger capacity was selected as the main 

one; 

 If one of the systems was gas instantaneous and the other a small storage HWS, the gas instantaneous was 

selected as the main one; 

 If one of the systems was gas instantaneous and the other a large storage HWS, the storage HWS was selected 

as the main one. 

 People designing and building a new house could sign-up with ASC (see Residential Overview 2.1) and were 

flagged as „new builds‟ in the database. Major household renovations involving demolition and/or construction 

were also flagged as new builds.  

 30 solar/heat pump HWS installations were flagged as new builds 

 25 of these were new homes for which there was no previous type of HWS; 

 were major renovations for which there was a previous type of HWS; 

 It is possible that the existing type of HWS was inadvertently not recorded by the auditor; 

 For landlord-tenant situations, the site audit (and so existing HW type) is recorded against the tenant 

registration, whereas the solar/heat pump HW EEM is recorded against the landlord (who purchased the 

system). The existing HW type was therefore drawn from the tenants‟ records. 

 Electricity consumption records are part of tenants‟ data. 
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A Significant Installation Issue: In 2011, as a result of some customer feedback, a review of customer electricity use, and 

discussions with SHW installers, it was discovered that there had been a common installation or component fault, that 

involved failure of a valve in the glycol heat transfer system; this valve is part of the Over Temperature Protection system 

which had hitherto not been a normal part of Solahart systems installed in Alice Springs, but was mandatory for all ASC 

incentivised systems. If this valve was closed at installation, then the system would not accept the correct quantity of 

heat transfer fluid at first fill. If installed incorrectly, it throttled the flow of the heat transfer liquid when such throttling 

was not required.  

 

Thus to reach and maintain in-tank water temperature (set at 60oC), the electric booster would have to be energised, 

usually via the one-shot booster switch that was also mandated by ASC. Consequently the systems would have operated 

more as an electric storage HW system than as a solar system, and their electricity use would be closer to that of an 

electric storage system. Such faulty installations were eventually rectified, but generally not immediately, as the problem 

had to be identified, confirmed, parts sourced and the warranty invoked by the installer in consultation with the 

manufacturer‟s representative. From information available, it is conservatively estimated that approximately 230 

systems were affected and that average period from installation to rectification was in the order of 380 days. A more 

detailed analysis of this issue and its implications for records of electricity consumption before and after SHW installation 

is provided in section 3.3.2 below. 

 

3.3.2 Existing HWS types at audit and theoretical kWh savings 

The distribution of existing HW types at audit is shown in the table below. New builds and sites where the type of HW at 

audit was not available cannot be included in estimating kWh savings associated with replacement by a Solar HW 

system. There were data about pre-existing hot water system types for 881 of the 908 premises that installed ASC 

incentivised systems, and hence that could be included in theoretical changes in electricity consumption and examined 

for changes in actual electricity use. 

 

Type of existing HWS at audit Number % 
Valid for kWh 

savings 

Solar electric boosted 517 57 517 

Electric storage 263 29 263 

Gas storage 85 9 85 

Gas instantaneous 14 2 14 

Solar gas boosted 2  2 

Not relevant- new build 25 3  

Landlord with no tenant data 1   

Unknown - not recorded at audit 1   

Total 908  881 

Table 16: SHW installations and valid pre-existing hot water systems at audit 
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Using the estimated kWh savings presented previously in the table in 2.2, the estimated total savings per changeover 

type are shown in the table below: 

 

System change over 
Number 

of units 

Estimated annual 

kWh (equiv) 

savings 

Type of installed HWS  that replaced  type of existing HWS 
Per 

Unit 
Total 

181JOTP electric boost SHWS  replaced  electric storage 18 1500 27000 

181JOTP electric boost SHWS  replaced  solar electric boosted 22 1200 26400 

272DJV electric boost split SHWS  replaced  electric storage 5 2300 11500 

272DJV electric boost split SHWS  replaced  gas storage 1 4200 4200 

272DJV electric boost split SHWS  replaced  solar electric boosted 1 1700 1700 

302JOTP electric boost SHWS  replaced  electric storage 

Edson 315GLES electric boost replaces electric storage 
234 2300 538200 

302JOTP electric boost SHWS  replaced  gas instantaneous 13 2700 35100 

302JOTP electric boost SHWS  replaced  gas storage 

Edson 315GLES electric boost replaces gas storage 
78 4200 327600 

302JOTP electric boost SHWS  replaced  solar electric boosted 488 1700 829600 

302JOTP gas in-line boost SHWS  replaced  electric storage 1 2000 2000 

302JOTP gas in-line boost SHWS  replaced  gas instantaneous 1 2400 2400 

302JOTP gas in-line boost SHWS  replaced  gas storage 3 3900 11700 

302JOTP gas in-line boost SHWS  replaced  solar electric boosted 3 1400 4200 

302JOTP gas in-line boost SHWS  replaced  solar gas boosted 1 2800 2800 

DJV272 integrated gas boost split SHWS  replaced  gas storage 2 3900 7800 

Heat pump HWS  replaced  electric storage 5 1500 7500 

Heat pump HWS  replaced  gas storage 1 3400 3400 

Heat pump HWS  replaced  solar electric boosted 3 900 2700 

Heat pump HWS  replaced  solar gas boosted 1 2300 2300 

Total 881  1,848,100 

Table 17: Estimated energy savings in replacement of pre-existing hot water systems with solar systems 
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The data in Table 17 above has been grouped below according to generic previous hot water system type, and the 

associated theoretical annual savings are shown in the following table. 

 

Previous HWS 

Est total kWh 

savings per 

year 

Number 

of units 

Estimated 

average annual 

kWh savings 

per previous 

unit 

Solar electric boosted 864,600 517 1672 

Electric storage 586,200 263 2229 

Gas storage 354,700 85 4173 

Gas instantaneous 37,500 14 2679 

Solar gas boosted 5,100 2 2550 

Grand total 1,848,100 881 2098 

Table 18: Estimated energy savings per pre-existing generic type of hot water system 

 

3.3.2 Actual changes in household kWh use and existing HW types at audit 

Using quarterly meter reading records, ADC data, by registration, was extracted for annual periods before and after the 

installation date of each SHWS. The analysis was restricted to owner-occupiers, because of both the small number of 

tenants and the difficulties in linking their electricity consumption data with the landlord who installed the system. The 

steps in the analysis were as follows: 

 The ADC analyser (refer Residential Overview report) was run for each owner-occupier installed HW system type 

for one year intervals, for periods of one year before and two years after the installation date of the system. The 

resultant data file included the total consumption and the number of days for which data was available in each 

year period, and the ADC for each year period based on the previous two numbers. 

 The SHW ADC outputs were linked with the previous types of hot water systems and the changeover category 

(e.g. 300 L solar electric boost replaces gas storage).   

 For the 2-year period that included one year before (BP1) and one year after (AP1) installation, only customers 

with a minimum of 299 days of data before and 288 days of data after installation were considered in the 

analysis – this yielded 504 customers with valid data. 

 For the 3-year period of one year before (BP1) and two years after (AP1 and AP2) installation there were 376 

customers with valid data, again with a minimum of 288 days of data for AP2. 

 The averages of the individual ADCs across all customers with valid consumption data were calculated for each 

of the one-year periods. 

 

It is pertinent to undertake an estimate calculation for the impact of the faulty valve installation on household electricity 

consumption after SHW installations. Relevant assumptions (which are conservative) are as follows: 

 Faulty installations ceased after June 2011 at which time there had been 629 ASC SHW installations (all with 

the mandatory over-temperature protection component). 

 The rate of warranty repairs on known systems (250) recorded by the manufacturer was 37%, and this rate was 

applied to the 629 installation to June 2011 – this gives (conservatively) 230 faulty systems after installation. 

 The number of days systems were faulty was calculated from the ASC records of the installation dates and the 

manufacturer‟s warranty records of repair dates – this gives an average of 385 days for the identified faulty 

systems, which is conservatively adjusted to 365 days or one year. 

 The relevant ASC estimates for annual electricity use are: 

 for a faulty/non-functional 300L solar HW system: 2000 kWh/year 

 for a properly operational/new SHWS with the one-shot boost component:300 kWh/year 
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 for a faulty but new SHW system, this gives an increase above expected use of 1700 kWh/year – adjusted 

conservatively to 1500 kWh/year. 

 In overall SHW-related calculations, the extra electricity consumption of the 230 faulty systems can be averaged 

across the 908 installed systems. 

 

On the basis of the above assumptions, the relevant calculations are: 

 230 systems used an „additional‟ 1500 kWh/year for one year = 345,000 kWh/year.  

 This 345,000 kWh in one year can be distributed over 908 systems = 380 kWh per system during the first year 

after installation. 

 380 kWh/year per system is equivalent to an average of 1.04 kWh per system per day during the first year of 

operation – adjusted to 1kWh/day during the first year of operation. 

 

The results of the ADC calculations for SHW customers one year before and one year after SHW installation for the 504 

customers with valid data (without adjustment for faulty systems), are shown below: 

 

 
Number of 

customers 

with valid 

data 

Annual average ADC 

across all customers, 

kWh 

Type of system 

replaced 
BP1 AP1 

Electric storage 159 25.58 21.31 

Gas instantaneous 9 28.18 29.31 

Gas storage 61 22.16 22.49 

Solar electric boosted 274 27.07 24.06 

Solar gas boosted 1 36.55 36.31 

Total/Overall average 504 26.05 23.12 

Table 19: Changes in ADC for SHW installations - One year before and after 

 

Households with pre-existing electric storage or boost systems show a noticeable average decrease in ADC, in the order 

of 3-4 kWh per day. Households with pre-existing gas systems show a small average increase in ADC.  As the numbers of 

replaced gas systems are small, and before and after electricity consumption data is less relevant for them (as the 

replaced gas systems did not use electricity), data associated with gas systems will not be considered in subsequent 

analyses.  

 

The table below shows the annual average ADC (unadjusted for faulty systems) across all customers with data for the 

pre-existing HW system type and valid ADC data, for periods of one year before and two years after SHW installations.  

For the pre-existing electric systems there were 433 sites with data for the year before (BP1) and the first year after (AP1) 

installation, and 319 of these sites had valid data for the second year after installation. The ADC data is then used to 

calculate actual and percentage changes in average ADC in relation to the year prior to SHW installation (BP1). Negative 

results indicate a decrease in ADC in the year(s) after installation. No adjustments have been made to take account of 

other possible EEMs known to have been undertaken by these customers, nor any systemic changes in electricity 

consumption over the period by the general Alice Springs population (e.g. due to changes that affected everyone, such as 

tariff increases or weather conditions). 
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Number 

Annual average ADC 

across all 

customers, kWh 

Change in annual 

average ADC 

across all 

customers kWh 

Percentage 

Changes in ADC 

Type of System 

Replaced 
BP1 AP1 AP2 AP1-BP1 

AP2-

BP1 

AP1-BP1 

% 

AP2-BP1 

% 

1Yr Before - 1Yr 

After 
        

Electric Storage 159 25.58 21.31  -4.27  -16.7  

Solar Electric 

Boosted 
274 27.07 24.06  -3.01  -11.1  

Total 433        

1Yr Before – 2Yrs 

After 
        

Electric Storage 123 25.76 21.65 21.58 -4.12 -4.18 -15.97 -16.23 

Solar Electric 

Boosted 
196 27.65 24.83 24.42 -2.82 -3.23 -10.21 -11.67 

Total 319        

Table 20: Changes in ADC after SHWS installations - one year before and one year after 

 For those (433) with one year‟s data post installation, replacement of electric storage systems shows an 

average ADC decrease of 4.3kWh/day (16.7%), and of solar electric boosted systems a decrease of 3 kWh/day 

(11%). 

 Those (319) with two year‟s data post installation are a subset of the 433 with one year‟s data post installation. 

These show comparable (although slightly lower) decreases in the first year which are maintained (with a slight 

improvement) in the second year.   These data suggest that the impact of the faulty installation of the OTP 

system may not have been as significant as the estimation above suggests, and also indicate a possible 

rebound effect in the second year. 

 

Table 21 below has adjustments for the faulty systems in the year after installation, using the estimates derived above. 

The AP1 ADC for the two replacement types (433 systems in all) is reduced by 1kWh per day for both types of pre-existing 

systems. The consequent reductions in average ADC are 5.3 kWh/day when electric storage systems are replaced and 4 

kWh/day when the previous system was a faulty solar system with an electric booster. 

 

 

Number 

Annual average ADC 

across all 

customers, kWh 

Change in annual 

average ADC 

across all 

customers kWh 

Percentage 

changes in ADC 

Type of system 

replaced 
BP1 AP1 AP2 AP1-BP1 

AP2-

BP1 

AP1-BP1 

% 

AP2-BP1 

% 

Electric storage 159 25.58 20.31  -5.27  -20.6  

Solar electric 

boosted 
274 27.07 23.06  -4.01  -14.8  

Table 21: Changes in ADC for SHW installations, adjusted for technical problem 

Using the data in the two tables above, it is reasonable to conclude that actual electricity savings associated with 

installation of solar HW systems are: 

 Solar hot water replaces electric storage:   5 kWh/day 1825 kWh/yr 

 Solar hot water replaces solar electric boost: 3.5 kWh/day 1278 kWh/yr 

 

These estimated actual decreases are compared in the table below to the theoretical estimates from table 17 in section 

3.3.1. 
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Number 

(actual) 

Theoretical 

kWh/yr 
Actual kWh/yr Actual % 

Solar hot water replaces electric 

storage 
159 2229 1825 82 

Solar hot water replaces solar 

electric boost 
274 1672 1278 76 

Averages  1877 1479 78 

Table 22: Theoretical and actual kWh savings for two groups of hot water replacements 

Across these two types of electric pre-existing systems, for which electricity consumption data is available, it is 

reasonable to conclude that actual electricity savings associated with the installation of a SHWS are in the order of 80% 

of ASC‟s estimated savings.   

 

3.4 Greenhouse Gas Savings from SHW and Heat Pump Systems 

3.4.1 Electricity use and greenhouse gas emission reductions 

For the 908 systems installed, the theoretical savings associated with each pre-existing hot water type are shown in table 

17 for the 881 situations in which the type of pre-existing hot water system was known. There were 27 SHW installations 

for which the pre-existing hot water type was not known. In the table below, these have been distributed proportionally 

between the three most common pre-existing types and the theoretical savings applied to the adjusted numbers. 

 

Previous HWS 

Estimated 

total kWh 

savings 

per year 

Number 

of units 

Estimated 

average annual 

kWh savings per 

previous unit 

Number of 

units 

proportionally 

adjusted 

Estimated 

average 

annual kWh 

savings 

Solar electric 

boosted 
864,600 517 1672 533 891,176 

Electric storage 586,200 263 2229 271 604,059 

Gas storage 354,700 85 4173 88 367,224 

Gas instantaneous 37,500 14 2679 14 37.500 

Solar gas boosted 5,100 2 2550 2 5,100 

Total 1,848,100 881 2098 908 1,905,059 

Table 23: Theoretical kWh savings over all SHW systems installed 

From the electricity consumption data associated with the replacement of pre-existing electric systems, the actual 

consumption reduction was approximately 80% of the theoretical reduction. If this proportion is applies across all the 

system changeovers and the theoretical savings estimate, the results are shown in the table below. 

 

  Kg CO2 equivalent saved 

Type of savings kWh Scope 1 (O.68kg/kWh) 
Scope 1 and3 

(0.79kg/kWh) 

Total theoretical savings 1,905,060 1,295,441 1,504,997 

Estimated actual savings (80%) 1,524,048 1,036,353 1,203,998 

Table 24: Estimated actual kWh savings over all SHW systems installed 
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3.4.2 Costs per unit outputs 

In Table 25 below, the total cost of SHW installations and the direct cost to the ASC are related to the annual kWhs 

saved and to the greenhouse gas emissions reduction, for one year and for 10 years, the latter being the deeming period 

for SHW systems. For example the total cost per kWh saved per year over 10 years was $0.35 actual and $ 0.28 

theoretical, and the ASC costs were $0.09 and $0.11 respectively. 

 

  Per year initially 
Per year over 10 

years 
 

  Total cost ASC cost Total cost ASC cost  

Annual parameter  $5,268,778 $1,684,402 $526,878 $1,684,40  

Theoretical  Costs per unit  

kWh saved  1,905,060kWh 2.77 0.88 0.28 0.09 $/kWh 

GHG emissions scope 1 

saved 
1,295,441kg 4.06 1.30 0.41 0.13 $/kg 

GHG emissions  scope 1 

and3 saved 
1,504,997kg 3.49 1.12 0.35 0.11 $/kg 

       

Estimated actual       

kWh saved  1,524,048kWh 3.45 1.11 0.35 0.11 $/kWh 

GHG emissions scope 1 

saved 
1,036,353kg 5.07 1.63 0.51 0.17 $/kg 

GHG emissions  scope 1 

and3 saved 
1,203,998kg 4.37 1.40 0.44 0.14 $/kg 

Table 25: Estimated SHWS costs per unit of output saved 
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4. Reflections and Lessons Learnt 

Solar hot water represents at least as compelling a financial and environmental benefit as the installation of Solar PV; 

however, customers were often much more interested in installing PV, with SHW as something that might be considered 

down the track.  

It was observed that generally owners of existing SHWS typically wait until their unit is completely dysfunctional before 

replacing it, a reflection of the high capital cost of replacement and limited understanding of the cost of running 

predominantly or solely on booster. 

 

ASC saw a significantly higher installation cost for a typical 300L system than originally anticipated, with the average 

price rising by $1000 in the first two years. In response, the incentive cap was increased from $1625 to $2000 with a 

resultant reduction in the budget available to meet the original target. 
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Figure 6: Changes in total cost for installation of a SHWS during the ASC program 

 

ASC had a list of well over 20 plumbing contractors registered to accept incentive vouchers, and available for customers 

to select from when obtaining quotes for installation. In October 2010 ASC instituted a requirement for invoices from the 

installer to provide a breakdown of costs between the unit, plumbing and electrical work in an effort to provide 

transparency to pricing.  

 

As with the Solar PV incentive, attempting to significantly increase the installation rate above business as usual is 

dependant on the ability of industry to increase supply. Good and early communication with the distributers, suppliers 

and installers is important to ensure capacity is available to support targeted install rates. 

 

The requirement for the installation of an OSB is regarded as one of the lasting legacies of the program. Records were 

not kept of all occurrences, but, anecdotally, around half of homes with a pre-existing SHWS had their circuit breaker for 

the booster turned on the time of the audit, even during hot summer months.  

 

In addition to minimising booster use, having a one-shot booster switch engages the occupant in understanding the 

performance of the solar unit, and enables prompt identification of poor solar performance.  


