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Foreword 

There is a general recognition that the existing housing stock represents the largest potential for 

energy saving and greenhouse abatement in the residential sector. However, few studies have 

looked at how inefficient existing houses actually are, the extent to which their level of energy 

efficiency can be practically upgraded, or the cost and cost-effectiveness of doing this. 

 

In 2009 Sustainability Victoria commenced a program of work to address these information gaps. 

Through the On-Ground Assessment study data was collected from a reasonably representative 

sample of 60 existing (pre-2005) Victorian houses and used to: determine the energy efficiency 

status of the houses; identify the energy efficiency upgrades which could be practically applied to 

the houses; and, to estimate the upgrade costs and energy bill savings which could be achieved. 

The results of this initial work are published as The Energy Efficiency Upgrade Potential of 

Existing Victorian Houses [SV 2015]. 

 

The results presented in the On-Ground Assessment study report are estimates based on 

modelling, using data collected from real houses and focussing on energy efficiency upgrades 

which could be practically applied to the houses. The next phase of our work on the existing 

housing stock has been to implement energy efficiency upgrades in houses and assess the 

actual impacts achieved. Through the Residential Energy Efficiency Retrofit Trials we are 

implementing key energy efficiency retrofits1 in existing houses and monitoring the impact to 

assess actual costs and savings, the impact of the upgrades on the level of energy service 

provided, and householder perceptions and acceptance of the upgrade measures. We are also 

seeking to identify practical issues which need to be taken into consideration when these 

upgrades are implemented. 

 

In this report we present the results of our Swimming Pool Pump Retrofit Trial, which was 

undertaken in 8 houses in 2013 and 2014. Householder surveys and metering of the existing and 

replacement pool pumps were used to assess the qualitative and quantitative impacts of the 

retrofits. 

 

While pool pump upgrades were not included within the scope of the On-Ground Assessment 

study, pool pumps are a major source of electricity consumption in those houses which have a 

swimming pool. There are around 174,000 residential swimming pools in Victoria, or around 7.7% 

of all households, and swimming pool ownership seems to have increased steadily since the mid-

2000s. It is estimated that for the average household with a swimming pool the annual electricity 

consumption of the pool pumps is around 1,850 kWh per year, suggesting that Victoria-wide 

these pumps are responsible for around 322 GWh per year of electricity consumption or around 

3.2% of total residential mains electricity consumption. 

 

Most existing pool pumps are single-speed pumps with an average power consumption of around 

1,000 Watts. Replacing the standard pool pump (around a 4-Star Energy Rating) with a high 

efficiency 8-Star pool pump has the potential to generate energy savings of around 68%. If this 

level of savings could be achieved across the current stock of all residential pool pumps in 

Victoria, this would generate total annual energy bill savings of between $35 to $57 Million per 

year (depending on the electricity tariff used), and total annual greenhouse gas savings of around 

292 kt CO2-e per year.  

                                                
1 To end 2015 we have trialled halogen downlight replacements, comprehensive draught sealing, pump-in 
cavity wall insulation, gas heating ductwork upgrades, combined gas heating ductwork and gas furnace 
upgrades, window film secondary glazing, pool pump replacements, heat pump clothes dryers, solar air 
heaters, external shading, halogen downlight replacements combined with ceiling insulation remediation, gas 
water heater upgrades and some comprehensive whole house retrofits. 
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The Swimming Pool Pump Retrofit Trial has shown that the replacement of old single-speed 

swimming pool pumps with high efficiency, 8-Star 3-speed pumps can be an effective strategy to 

reduce household electricity consumption, and that in households with swimming pools this can 

be one of the most cost-effective energy efficiency upgrades. The Trial found average electricity 

savings of around 1,040 kWh per year (or a 50% saving), resulting in average energy bill savings 

of $279 per year and average greenhouse savings of 1,400 kg CO2-e per year. This would give an 

average payback of 5.8 years if based on the total installation cost of the new pool pump, and 

only 2.0 years if based on the difference in cost between the 8-Star pump and the standard pump 

which is normally used if the high efficiency pump was used as a replacement of an existing 

pump at the end of its life. 

 

The Trial showed that, as expected, the largest energy savings are achieved by those 

households which are able to operate the high efficiency 3-speed pumps on the lowest speed 

setting for the majority of the time. Lower savings were achieved in those cases where the use of 

automatic pool cleaning equipment in conjunction with the filtration pump required the new pumps 

to be operated on either their high speed or medium speed setting for the majority of the time. 

 

The replacement of an existing pool pump with a high efficiency pool pump is eligible for an 

incentive under the Victorian Government’s Energy Saver Incentive scheme, so in practice the 

additional cost of installing the high efficiency pump is likely to be lower than found in this study 

and therefore the payback period shorter. 

 

The cost-effectiveness of the high efficiency pool pump retrofit is likely to improve further in future, 

as electricity tariffs are likely to continue to rise, and the cost of the high efficiency pumps relative 

to the standard pump is likely to decline over time as the sales of the high efficiency pumps 

increase. 
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Abbreviations and Acronyms 

 

Approx. Approximately 

Av. Average 

c cents 

CO2-e Carbon dioxide equivalent 

DE Diatomaceous earth 

Diff. Difference 

Elec. Electricity 

Ex. Excluding 

GHG Greenhouse gas 

HER House Energy Rating 

kt Kiloton (1 kt = 1,000 Tonnes) 

kW Kilowatt, used to measure electrical power consumption (1 kW = 1,000 

Watts) 

 

kWh Kilowatt-hour, used to measure electrical energy consumption. (1 kWh = 

1,000 Wh = 3.6 MJ) 

 

GWh Giga-watt hours (1 GWh = 1,000,000 kWh) 

L Litres 

m metres 

MJ Megajoule, used to measure energy consumption 

No. Number 

OGA On-Ground Assessment 

PJ Petajoule, used to measure energy consumption (1 PJ = 1,000,000,000 MJ 

 

PM Permanent magnet 

SV Sustainability Victoria 

Temp. Temperature 

VSD Variable speed drive 

W Watts, used to measure electrical power consumption 

Wh Watt-hour, used to measure electrical energy consumption  
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Glossary 

 

Dynamic head The hydraulic load (or pressure drop) created by the different components 

in the hydraulic system associated with the pool pump, e.g. filter, 

pipework, heating system, etc. 

 

Non-swimming season The period of the year during which the swimming pool is not used. The 

swimming pool pump is usually operated for less hours each day during 

this period. 

 

Hydraulic system The system through which water is pumped by the pool pump, comprising 

the swimming pool, pipework, inlets and outlets, pool filter, cleaning 

system, and so forth. 

 

Total dynamic head The sum of all of the hydraulic loads (dynamic head) in the hydraulic 

circuit of a pool pumping system. 

 

Swimming season The period of the year during which the swimming pool is used – usually 

the warmer months of the year. The swimming pool pump is usually 

operated for longer hours each day during this period. 

 

Turnover rate The number of times per day that the pool pump pumps a volume of 

water equal to the volume of water in the swimming pool. The turnover 

rate is typically 1 to 2 times per day. 

 

Turnover time The length of time in hours that it takes the swimming pool pump to pump 

a volume of water equal to the volume of water in the swimming pool. 
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1. Introduction 

Background to the trial 
There is a general recognition that the existing housing stock represents the largest potential for 

energy saving and greenhouse abatement in the residential sector. However, few studies have 

looked at how inefficient existing houses actually are, the extent to which their level of energy 

efficiency can be practically upgraded, or the cost and cost-effectiveness of doing this. 

 

In 2009 Sustainability Victoria commenced a program of work to address these information gaps. 

Through the On-Ground Assessment (OGA) study data on the building shell, lighting and 

appliances was collected from a reasonably representative sample of 60 existing (pre-2005) 

stand-alone Victorian houses and used to: determine the energy efficiency status of the houses; 

identify the energy efficiency upgrades which could be practically applied to the houses; and, 

estimate the upgrade costs and energy bill savings from implementing the upgrades. 

 

Through the OGA study we assessed the cost-effectiveness of a total of 21 different building 

shell, lighting and appliance upgrades which could be applied to the 60 existing houses which 

participated in the study. The results of this analysis are summarised in Table 1 [SV 2015] – the 

results have been normalised to show the estimated average savings and costs for the 60 

houses studied. None of the houses which participated in the OGA study had a swimming pool, 

so pool pump upgrades were not included within the scope of this study. However, for houses 

with swimming pools the pumps represent a significant source of potential electricity savings. 

 

 
FIGURE 1: RESIDENTIAL SWIMMING POOL OWNERSHIP IN VICTORIA2 

 
 

 

Data on residential swimming pool ownership in Victoria is presented in Figure 1. This suggests 

that the number of swimming pools has been steadily increasing since the early 2000s, and that 

now around 173,600 households - or around 7.7% of all households – have a swimming pool. 

Swimming pools use electricity to power filtration pumps, sanitising equipment, solar pool heaters, 

timers and controls, and in some cases heating equipment, and the electricity consumption 

                                                
2 Based on [ABS 2011] for 2011, [ABS 2007] for 1994 to 2007 and [RMR 2015] for 2014. For the years 1994 to 
2004 and 2014 the estimated number of swimming pools is based on the percentages in the ABS or Roy 
Morgan Research reports combined with data on occupied households from Victoria in Future 2014. 
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associated with swimming pools can be significant. It is estimated that the pool pumps used for 

filtration and cleaning have an average annual electricity use of 1,853 kilowatt-hours (kWh) per 

year [E3 2006], equivalent to around 42% of the electricity consumption of the average Victorian 

household3. The average cost of running these pool pumps would be between $296 and $482 

per year, depending on whether the pump was run on an off-peak or peak electricity tariff4. 

 

 

TABLE 1: AVERAGE IMPACT OF ALL UPRADE MEASURES, ACROSS THE STOCK OF 60 OGA STUDY HOUSES 

   Av. Energy Saving (MJ/Yr)         

Across stock 
% Houses 

Applied To 
Gas Elec Total 

Av. GHG 

Saving 

(Kg/Yr) 

Av. 

Saving 

($/Yr) 

Av. Cost 

($) 

Av. 

Payback 

(Yrs) 

LF Shower Rose 56.7% 1,333 69 1,402 95 $57.9 $48.8 0.8 

Ceiling Insulation 

(easy) 
11.7% 958 32 990 64 $19.3 $78.6 4.1 

Lighting 93.3% - 1,202 1,202 365 $93.5 $535.8 5.7 

Draught Sealing 98.3% 7,809 221 8,030 496 $153.9 $1,019.8 6.6 

Clothes Washer 55.0% 135 16 152 12 $24.9 $190.9 7.7 

Water Heater – 

High Eff. Gas 
58.3% 460 1,004 1,463 330 $58.2 $477.3 8.2 

Ceiling Insulation 

(difficult) 
33.3% 1,630 68 1,698 111 $33.8 $278.2 8.2 

Heating 80.0% 6,239 215 6,454 411 $125.9 $1,110.6 8.8 

Refrigerator 86.7% - 1,202 1,202 365 $93.5 $1,103.7 11.8 

Reduce Sub-Floor 

Ventilation 
21.7% 589 12 601 36 $11.2 $166.7 14.9 

Seal Wall Cavity 50.0% 903 24 927 57 $17.6 $270.4 15.3 

TV 95.0% - 696 696 273 $54.1 $964.3 17.8 

Ceiling Insulation 

(Top Up) 
43.3% 853 22 875 54 $16.6 $335.3 20.2 

Underfloor 

Insulation 
40.0% 1,803 10 1,813 102 $32.4 $784.7 24.3 

Dishwasher 43.3% - 112 112 34 $10.4 $258.1 24.9 

Clothes Dryer – 

Heat Pump 
45.0% - 353 353 107 $27.5 $727.7 26.5 

Cooling 40.0% - 160 160 49 $12.5 $464.8 37.3 

Wall Insulation 95.0% 5,283 130 5,412 331 $102.5 $3,958.7 38.6 

Drapes & Pelmets 100.0% 2,209 54 2,263 139 $42.9 $2,035.9 47.5 

Double Glazing 100.0% 2,278 66 2,344 146 $45.0 $12,145 270 

External Shading 31.7% - 9 9 3 $0.7 $463.6 694 

Total (ex Double Glazing) 30,203 5,610 35,813 3,434 $989 $15,274 15.4 

Total (ex Drapes) 30,273 5,621 35,894 3,441 $991 $25,383 25.6 

Note that energy bill savings in Table 1 are based on a gas tariff of 1.75c/MJ, and electricity tariffs of 28c/kWh (peak) and 18c/kWh (off 
peak). Savings for low flow shower rose, washing machine and dishwasher also include water bill savings. The upgrade measures have 
been costed based on commercial rates and do not include any government incentives which might be available. 

                                                
3 Based on [OCE 2015] we estimate that the electricity consumption of the average occupied Victorian 
household in 2013/14 was 4,450 kWh per year. 
4 Based on an off-peak tariff of 16 c/kWh and a peak tariff of 26 c/kWh. 



REPORT Swimming Pool Pump Retrofit Trial 
 

11 
 

Based on the electricity use of swimming pool pumps in the average household, we estimate that 

in Victoria they would collectively be responsible for total electricity consumption of around 322 

GWh per year or around 3.2% of total Victorian residential mains electricity consumption5. This is 

higher than the collective electricity use of all washing machines and dishwashers (around 2.6% 

of the total) or all air conditioners and evaporative coolers used to provide summer cooling 

(around 2.4%). Further, as the average power consumption of a pool pump is around 1 kilowatt 

(kW) and they are used mainly over summer months, they have the potential to make a 

significant contribution to summer peak electricity demand if used during the afternoon. 

 

The majority of swimming pool pumps currently in use are standard single-speed pumps. In more 

recent times swimming pool pumps with a significantly higher level of energy efficiency have 

come onto the market. These are generally multi-speed (2 or 3 speeds) or variable speed pumps. 

A voluntary energy labelling scheme for swimming pool pumps was introduced into Australia in 

April 2010 to make it easier for consumers to identify the higher efficiency pumps. This scheme 

uses the familiar Star Rating at the top of the Energy Rating Label to assist consumers to quickly 

compare the energy efficiency of different pumps and gives a comparative energy consumption 

figure – the Projected Annual Energy Consumption (PAEC) – which shows the annual electricity 

consumption in kilowatt-hours when pumping 50,000 litres of water per day [E3 2016]. An 

example of an Energy Rating Label for a 5-Star pool pump is provided in Figure 26 and a list of 

the swimming pool pumps which currently have Energy Rating Labels is provided in Appendix 

A.17. 

 

FIGURE 2: SWIMMING POOL PUMP LABEL 

 
 

 

The most efficient pool pumps on the market today rate 8- or 9-Stars, while a standard pool pump 

rates only 3- or 4-Stars. An increase of one star on the pool pump Energy Rating Label 

corresponds to a reduction of 25% in the electricity consumption of the pump. Replacing a 

standard pump (say 4-Stars) with a high efficiency pump (say 8-Stars) should result in an annual 

electricity saving of around 68%. For the average household with a swimming pool this would 

                                                
5 According to [OCE 2015] Victorian mains electricity consumption in 2013/14 was 36.62 PJ, or 10,171 GWh. 
6 In addition to the Star Rating and the Projected Annual Energy Consumption, the pool pump label provides 
information on the Efficiency of the pump – the amount of water (in Litres) which can be pumped per watt-
hour (Wh) of electricity consumed by the pump – the power consumption in Watts, the rated flow rate (litres 
per minute) and head (meters), and the measured noise level resulting from the operation of the pump. The 
labels are based on testing the pool pumps to Australian Standard AS5102 under laboratory conditions. 
7 Note that as it is a voluntary labelling scheme not all models on the market are required to be labelled. In 
general only the higher efficiency models (5 stars or above) have been labelled. 



REPORT Swimming Pool Pump Retrofit Trial 
 

12 
 

give an annual energy saving of around 1,270 kWh/yr, an energy bill saving of around $203 to 

$329 per year depending on the electricity tariff, and an annual greenhouse gas saving of around 

1,700 kg per year. 

 

The next phase of Sustainability Victoria’s work on existing houses has been to trial retrofit 

measures and assess the actual impacts achieved. Through the Residential Energy Efficiency 

Retrofit Trials we are implementing key energy efficiency retrofits8 in existing houses and 

monitoring the impacts to assess actual costs and savings, the impact of the upgrades on the 

level of energy service provided, and householder perceptions and acceptance of the upgrade 

measures. We are also seeking to identify practical issues which need to be taken into 

consideration when these upgrades are implemented. 

 

As part of the Retrofit Trials we investigated the replacement of the main swimming pool pumps 

used for water circulation and filtration with new high efficiency 3-speed pumps. While only a 

relatively small proportion of Victorian households have a swimming pool, the high annual 

electricity consumption of the pumps means that the overall energy savings are potentially quite 

significant. If energy savings of around 68% could indeed be achieved through the replacement of 

existing pool pumps with high efficiency models this has the potential to generate total annual 

energy savings of $35 to $57 Million per year and total annual greenhouse savings of around 292 

kt CO2-e per year, across the Victorian residential sector. 

 

How the trial was undertaken 
The Swimming Pool Pump Retrofit Trial was undertaken in 2013 and 2014, and involved the 

replacement of the main pool pump used for filtration with a high efficiency 3-speed pool pump in 

a total of 8 houses located in Melbourne. The trials were undertaken in two stages, with four 
houses retrofitted in each stage. Stage 1 was undertaken in the first half of 2013. Four houses 

were selected to participate in the trial, but as the project commenced later than anticipated the 

monitoring period for the trial was from early April to mid-June 2013. This meant that monitoring 
was undertaken mainly during the non-swimming season. Stage 2 was undertaken from 

December 2013 to mid-June 2014. The four houses from Stage 1 of the project had electricity 

meters re-installed and were monitored from early January to mid-June 2014. Four new 

households were recruited to participate in the trial and were monitored from late January to mid-

June 2014. 

 

The Swimming Pool Pump Retrofit Trial involved a number of key steps: 

1. EnviroGroup recruited the households to participate in the trial. Recruitment was 
undertaken via EnviroGroup’s website, monthly e-mail newsletter and Facebook 
page. The key target was households which had a pool pump that was at least 5 
years old which was used throughout the year in both the swimming and non-
swimming seasons. An on-line survey was used to collect the details of households 
which expressed interest in the trial and a short list of households which met the trial 
requirements was prepared from this list. Site visits were used to confirm the 
suitability of the households and the final list of participating households selected. 
Details of the houses which participated in the trials are provided in Chapter 3. As 
noted above four households were selected for the Stage 1 trials, and then 8 
households for the Stage 2 trial – 4 of these households were from the Stage 1 trial 
and 4 were new households; 

                                                
8 To end 2015 we have trialled halogen downlight replacements, comprehensive draught sealing, pump-in 
cavity wall insulation, gas heating ductwork upgrades, combined gas heating ductwork and gas furnace 
upgrades, window film secondary glazing, pool pump replacements, heat pump clothes dryers, solar air 
heaters, external shading, gas water heater upgrades, halogen downlight replacements combined with ceiling 
insulation remediation and some comprehensive whole house retrofits. 
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2. A small plug-in electrical power meter and data logger was installed on the electrical 
supply to the pool pumps. This was set to record the average power consumption of 
the pool pumps at ten-minute intervals during the day. This allowed us to identify the 
times when the pool pump was operating, as well as to measure the average 
electrical power consumption and the electricity consumption of the pumps. The 
metering equipment was installed around one month prior to the pump retrofits and 
left in place for at least one month after the retrofits were completed; 

3. Brief householder surveys were conducted before and after the retrofits were 
undertaken. These were used to collect information on the existing pool pumps and 
the operation of the pumps, to assess householders’ perceptions of the performance 
of the pool pumps before and after the retrofits were undertaken, and to gain an 
understanding of the qualitative impacts of the retrofits; 

4. The pool pump retrofits were undertaken around one month after the start of the 
monitoring period by plumbers experienced with pool pumping equipment. In Stage 1 
this meant that the retrofits were undertaken around mid-May, and in Stage 2 this 
mean that the retrofits were undertaken around the end of February. For the majority 
of the retrofits the Davey PowerMaster Eco Series 3 pump was used, although for 
house PP8 the Viron eVo P600 pump was used, as a pump with a larger pumping 
capacity was required. The replacement pumps were 3-speed pumps with an 8 Star 
rating9. At the time that the retrofits were undertaken the power meters were used to 
measure the power consumption of the new pumps at their three different speed 
settings:- high, medium and low.  

5. All surveys, data and images collected during the Swimming Pool Pump Retrofit Trial 
were provided to Sustainability Victoria and analysed to determine the impacts of the 
retrofits. The results of the analysis are presented in this report. 

 

Overview of the report 
In Chapter 2 we provide an introduction to pool pumps and energy use, to help put the results of 

the Retrofit Trial into context. 

 

In Chapter 3 we provide information on the houses which participated in the Swimming Pool 

Pump Retrofit Trial, and present the results of our analysis. In particular we look at the impact of 

the pump retrofits on the use of the pool pumps, their power consumption and energy 

consumption, householder perceptions of the impacts of the retrofits on how they use the pumps 

and the service provided by the pumps, the energy savings achieved by the retrofits, and the 

economics of the retrofits. We also look at some of the practical issues associated with the pool 

pump retrofits, and the ways in which these can be overcome. 

 

In Chapter 4 we present our summary and conclusions. 

 

More detailed data and analysis is presented in the Appendices. In Appendix A1 we provide a list 

of the pool pumps which currently carry the voluntary Energy Rating Label. In Appendix A2 we 

present the detailed results of the householder surveys which were used to assess the qualitative 

impacts of the pool pump retrofits. In Appendix A3 we present the results of the monitoring which 

was undertaken in each house as part of the Trial to assess the quantitative impact of the pool 

pump retrofits, and in Appendix A4 we provide information regarding our estimation of the annual 

energy savings achieved by the pool pump retrofits. 

  

                                                
9 A range of pumps with an 8 Star rating or higher are available on the market. Details of the pumps with a 
higher Star Rating that are currently on the market are provided in Appendix A.1. 
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2. Swimming pool pumps and energy use 

Swimming pools 
Currently around 7.7% of Victorian households have a swimming pool. These can be either the 

larger in-ground swimming pools (typically with a capacity of 30,000 to 70,000 litres) or the 

smaller above-ground swimming pools (typically 15,000 to 30,000 litres). It is important to 

maintain the quality of the water in these pools and this requires a combination of filtration – to 

remove particles, leaf and other litter – and chemical treatment to kill water-borne bacteria and 

control algal growth. Chemical treatment generally relies on the release of free chlorine from 

chlorine compounds added to the pool or from the electrolysis of chloride salts, although 

chemicals to control pH and clarity are also added.  [E3 2004] 

 

In addition to the swimming pool itself, the main components of a residential swimming pool are 

[E3 2004, CEE 2012]: 

 a pump to draw water from the pool, and circulate it through the filter and other 
elements of the ‘hydraulic system’ back to the pool; 

 a filter to remove particles and litter from the pool water; 

 leaf skimmers and drains to draw water from the swimming pool to be filtered; 

 outlets to return the filtered and treated water back into the pool. These are typically 
located on the walls or floor of the pool; 

 pipework to connect the pump and filter with the swimming pool and other 
components of the hydraulic system; and 

 a pool cleaning system. 

 

In some cases the swimming pool will also have an automatic chlorinator (an electrolytic cell) and 

a pool heating system to extend the swimming season outside of the summer months. 

 

FIGURE 3: SWIMMING POOL HYDRAULIC SYSTEM 

 
 

Residential swimming pools comprise many components and their energy use therefore depends 

on a range of factors, including the pool ‘size’ (or volume of water it holds in litres), the type, 

characteristics and configuration of the pipework and the equipment in the hydraulic system (such 

as the pump, filter, chlorinator, cleaning system and pool heater), and how the swimming pool is 

operated (pumping regime, chlorinator, heating). [CEE 2012, E3 2016] The great majority of the 

energy used in swimming pools is for pumping, although energy can also be consumed in the 

chlorinator (if present), for pool heating and for lighting. The estimated breakdown of electricity 

use in Australian residential swimming pools is as follows [PS 2009]: 

 76% for pumps 

 6% for chlorination cells 

 14% for electrically powered heaters; and 
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 4% for timers and controls 

 

There is also some gas consumption associated with residential swimming pools where gas 

heating systems are used to heat the water. 

Swimming pool pump system 

All swimming pools have a pump to circulate water through the filtration system. This draws water 

from the drain at the bottom of the pool and/or the skimmers located at the pool deck level and 

forces it through the filter, and it may also drive water through the chlorinator, heater and cleaning 

system, adjoining spa bath and any water features. Some swimming pools utilise multiple pumps, 

with separate pumps used for the heating system, cleaning system and spa bath in addition to the 

main filtration pump. [DEG 2004, E3 2016] 

 

FIGURE 4: SWIMMING POOL PUMP AND FILTER 

 
 

 

The ‘pool pump’ consists of an electric motor connected by a shaft to a centrifugal pump. 

Electricity powers the motor, which converts this electrical energy into mechanical (rotational) 

energy at its shaft and this, in turn, rotates the pump impeller located inside the pump housing. 

Through this mechanism the pump converts the mechanical energy output of the electrical motor 

into a flow of water (or hydraulic energy) against a certain pressure (or head). The pool pump 

must be correctly sized so that it can drive the required flow of water through the filter and other 

equipment in the hydraulic circuit. Usually the flow rate required for the filtration function is lower 

than the flow rate required for initially priming the pump, backwashing the filter or for operating 

certain types of cleaning equipment. [E3 2016, CEE 2012] 

Types of pool pumps 

Residential swimming pool pumps are characterised by the speed capability of the motors which 

drive the pump. Standard residential pool pumps use a single-speed electric motor. This is 

usually driven by a type of single-phase electric motor10 which has a relatively low efficiency, in 

the range of only 40 to 60%. Single-speed pumps need to be sized so that they are capable of 

achieving the water flow rate required for the overall hydraulic system. This can mean that they 

are oversized for the basic pool filtration function and can result in a higher energy consumption 

than is necessary. Where single-speed pumps are used energy consumption will be minimised 

by matching the size of the pump as closely as possible to its required pumping function, 

                                                
10 The motors are usually of the capacitor start induction run (40 to 50% efficiency), permanent split capacitor 
(45 to 55% efficiency) or capacitor start capacitor run (55 to 60% efficiency) type. [DEG 2004] 
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choosing a model with an efficiency at the higher end of the range, and only operating the pump 

for as long as necessary. Using separate, correctly sized, pumps for the filtration function, 

cleaning and heating can also result in energy savings. [E3 2016, CEE 2012, US DoE 2012, DEG 

2004] 

 

The main reason that the energy consumption of single-speed pumps is higher than necessary is 

that they are usually oversized and operate for longer than necessary. As single-speed pumps 

can’t change their flow rate they are sized to perform the most demanding pumping task, and this 

can include backwashing, operating the cleaning equipment, moving water through the 

chlorinator and heater, and operating spa jets and water features. Designers also often include a 

“margin of safety” to ensure that the pump will work under all circumstances. These occasional 

tasks require a higher flow rate that the filtration function but account for only around 10% of the 

total operating time of the pump. This means that for around 90% of pool pump’s operating time it 

is oversized and using more energy than is necessary. [US DoE 2012, NRDC 2008] 

 

A number of other types of pool pump are available [DEG 2004, CEE 2012, US DoE 2012, E3 

2016]: 

 Dual-speed pumps are capable of operating at two speeds. They are usually based 
on 2-pole (full speed) and 4-pole (half speed) electric motor configurations; 

 Multiple-speed pumps are capable of operating at a number of fixed speeds. The 
pool pumps used in this Retrofit Trial were multi-speed pumps with three fixed speed 
settings;   

 Variable-speed pumps are capable of operating at a wide range of speeds within 
their speed range. They are generally powered by permanent magnet (PM) motors 
linked to a variable speed drive (VSD). The PM motors are much more efficient than 
standard single-phase electric motors and can achieve efficiencies of up to 90%. A 
controller allows the speed of the motor and flow rate to be programmed to optimise 
the performance of the swimming pool pump for its different functions. 

 

Two-speed, multiple-speed and variable-speed pumps can result in significant energy savings 

compared to standard single-speed pumps if they are able to operate for most of the time at the 

low flow rates (low speeds) which are suitable for general pool filtration. High flow rates are often 

needed to initially prime the pump, fill a solar heating system with water, and operate pool 

cleaning equipment. The pumps usually have controls that start them on high speed initially and 

then reduce them to a lower speed after a certain amount of time11. 

 

In theory, these types of pump could result in energy savings of up to 75% if they operated for 

most of their time at the half-speed setting, and larger savings would be possible if they could 

operate below half-speed. A US trial12 where single-speed pumps were replaced with two-speed 

pumps found that in practice energy savings ranging from 38% to 65% could be achieved. The 

savings were lower than the theoretical level because it is not always possible to run the pumps 

at their lowest speed setting, due to the range of other pumping functions which must be 

accommodated. It’s also important to note that the energy savings will be fairly small if the pump 

is run for most of its time at the full speed setting, as this will give an energy consumption similar 

to a single-speed pump. [DEG 2004, NRDC 2008, US DoE 2012]  

 

  

                                                
11 For example, the Davey PowerMaster Eco 3-speed pump used in this Retrofit Trial starts on the high speed 
setting to aid pump priming and after 2-minutes reverts to the last speed setting used. (Davey PowerMaster 
Eco-Series Installation and Operating Instructions) 
12 The trial was undertaken by Southern California Edison over a five month period. Reported in [DEG 2004] 
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TABLE 2: RECOMMENDED OPERATING SPEEDS FOR THE DAVEY POWERMASTER ECO SERIES PUMP 

Pumping Operation Recommended Speed Setting 

Pool filtration 
Eco flow 

(1,400 RPM) 

Automatic pool cleaner 
Mid Flow 

(2,400 RPM) 

Backwashing a media filter 

High flow 

(2,850 RPM) 

 

Manually cleaning the pool 

Water feature operation 

Spa jet operation 

Solar pool heating 

 

 

Table 2 shows the recommended speed settings for a range of different pumping functions for the 

Davey PowerMaster Eco Series 3-speed pump, the main pump used in this Retrofit Trial13. The 

provision of three speed settings provides additional flexibility compared to a 2-speed pump. In 

this case it means that the automatic cleaning function could be undertaken on the middle speed 

setting, resulting in savings compared to undertaking this function on the high speed setting. 

Pool Filters 

Three types of filters are commonly used with residential swimming pools:- sand, diatomaceous 

earth (DE) and cartridge filters. Sand filters can remove particles down to 25 microns in size, 

cartridge filters down to 15 microns and DE filters down to 3 microns. Both sand filters and DE 

filters are cleaned by back washing, while the cartridge filters can be cleaned by removing the 

cartridge and spraying it down. Where required, back washing the filter is achieved by switching 

valves to reverse the flow of the water in order to clean the filter and eject built-up debris. Sand 

filters place the most pressure on the pumping system, followed by DE filters and cartridge filters. 

The sand and DE filters function more effectively as they begin to “load with dirt”, although a dirty 

filter will increase the workload on the pump. Cartridge filters do not have this issue. Cartridge 

filters can lead to energy savings compared to sand and DE filters because they do not require a 

backwash valve, which creates additional system pressure. [DEH 2004, NRDC 2008, E3 2016] 

 

Most swimming pool pumps are controlled by a timer and set to run for a fixed number of hours 

each day, often longer during the swimming season than the non-swimming season. As the filter 

“loads up with dirt” the pressure across the filter increases and the flow rate starts to drop, 

meaning that less water is circulated through the system each day. This is the case whether or 

not single-speed, dual-speed or multi-speed pumps are used. If a variable-speed pump is used it 

can be programmed to adjust the operating speed of the pump to maintain a constant flow rate 

under these circumstances. [NRDC 2008] 

 

Increasing the size of the filter can also reduce the energy consumption of the pool pumping 

system, as this reduces the pressure that the filter places on the system. [NRDC 2008] 

Pipework 

The design of the pipework has an impact on the energy consumption of the pool pumping 

system. The different components of the pipework – pipes, fittings, valves, etc – produce a 

pressure drop (or friction loss) in the pumping system, and this has to be overcome by the pump. 

The higher these pressure drops the greater the power that is required to achieve the required 

flow rate. There are a number of approaches which can be used when the pipework system is 

                                                
13 Davey PowerMaster Eco-Series Installation and Operating Instructions. 
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designed that can reduce these pressure drops [NRDC 2008]: 

 Increasing the pipe diameter; 

 Reducing the length of pipework; 

 Reducing the number of sharp (90 degree) bends in the pipework; 

 Increasing the size of the pool return outlets; and 

 Increasing the size of the backwash (if present) or other valves. 

Cleaners 

In many cases the pool cleaners rely on the main pool pump for their water flow. They can be 

vacuum cleaners connected to the suction side of the pump via specialised fittings on the pool 

wall, or can be connected to the return pipe. Some types of cleaner have their own dedicated 

pumps. The use of a separate pump for the cleaner can reduce overall pumping energy 

consumption by reducing the load (pressure drop) on the main filtration pump and allowing the 

cleaner pump to operate independently and for less time than the main pump. [E3 2004, CEE 

2012, E3 2016] 

 

Special “robotic” cleaners are also available. These are a self-contained cleaning system 

operated on a low voltage which collect dirt and debris not automatically filtered by the pools other 

systems. Studies undertaken in the US by the Pacific Gas and Electric Company found that, 

when coupled with multiple-speed or downsized single-speed filtration pumps, the robotic 

cleaners can result in significant energy savings compared pool cleaners linked to the main 

single-speed filtration pump or powered by a separate single-speed pump. [NRDC 2008, CEE 

2012] Simply replacing a standard cleaning system with a robotic system without replacing the 

single-speed pump is unlikely to result in energy savings as the single-speed pumps are 

generally sized to handle filtration and cleaning functions and have a similar level of energy 

consumption regardless of the type of cleaner used. Energy savings are also produced if a 

separate booster pump is replaced by the robotic cleaner as the robots use much less energy 

than the pump. [CEE 2012] 

Pool heating 

The swimming season, or the amount of time each year a swimming pool is used, is determined 

by the amount of time that the water is at a comfortable temperature (generally 20 to 29oC). This 

depends on the local climate, the exposure of the pool to winds and the extent to which the pool 

is shaded. In the southern parts of Victoria the swimming season might only be around 3 to 4 

months, depending on how cool or hot the summer months are. The swimming season can be 

extended to some extent by covering the pool at night to retain heat (by reducing evaporation), 

and can be extended further if a pool heating system is used. The use of a solar pool heating 

system – with black plastic “solar collector” piping located on a nearby roof - can extend the 

swimming season by around two months either side of summer, and the use of a gas or heat 

pump pool heating system could allow the use of the pool all year round. [E3 2004] 

 

The inclusion of a heating system as part of the main hydraulic circuit increases the load on the 

pool pump and leads to higher energy consumption. This is especially the case if a solar heating 

system is used as the main pump will have to work at a higher head to raise the water to the solar 

collectors located on the roof, reducing the flow rate and increasing the time required for pool 

turnover. Normally a separate dedicated pump is used with a solar pool heating system. A special 

controller is used to ensure that water is only pumped to the solar collector piping when the 

sunshine is sufficient to heat the pool, so the pump only operates when required. [E3 2004] 

General approaches to energy saving 

Residential swimming pools are quite complex systems with a range of components involved. 

This means that there are a number of opportunities for reducing energy consumption compared 
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to the standard swimming pool. As pumping is the major component of swimming pool energy 

use, many of these opportunities relate to reducing the energy consumption of the pumps. Where 

a pool heating system is used this can also result in considerable energy use, and there are a 

range of opportunities for reducing this. The key opportunities identified by a US study are [NRDC 

2008]: 

 Selecting a properly sized, two-speed, multiple-speed or variable-speed pump; 

 Using automated controls to ensure the pump runs at its low speed setting for the 
majority of the time for filtration and at higher speed settings for short periods for 
pump priming, pool cleaning, back washing, water features and spa; 

 Using pool cleaning equipment that can operate on lower pump speed settings, or 
using a separate robotic cleaner; 

 For new pools, designing the piping system to minimise the pressure losses, 
including keeping the pipe lengths as short as possible, using 50 mm or larger 
diameter piping, and using “sweep elbows” instead of 90 degree bends; 

 For new pools, using larger diameter, lower pressure backwash valves where sand 
or DE filters are used, or using oversize cartridge filters; 

 Using pool covers to reduce heat losses from the pool and therefore reduce heating 
energy consumption. The use of the pool covers will also reduce water losses from 
evaporation; 

 Sizing the heater correctly and using an efficient heating technology such as a solar, 
high-efficiency gas or a high efficiency heat pump heating system; and 

 For new pools, selecting a location that maximises sun exposure, is shielded from 
the wind as much as possible and reduces exposure to leaf litter and dust to 
minimise filtration requirements. 

 

Energy consumption of swimming pool pumps 
The energy consumption of a pool pump depends on the hydraulic load placed on the pump, the 

efficiency with which the pool pump – pump and motor combination – converts electrical power 

into hydraulic power, and the operating time of the pump.  

 

The different components of a swimming pool’s hydraulic system provide resistance to the flow of 

water and this results in a pressure drop across them. The hydraulic load (pressure drop) created 

by each component is known as the “Dynamic Head”, or the height of a column of water in 

metres that would produce the same pressure. The “Total Dynamic Head” is the sum of the 

hydraulic loads of all components in the hydraulic circuit powered by the pool pump. The pool 

pump needs to be sized so that it can provide the necessary Total Dynamic Head at the water 

flow rate required to operate the pool equipment. The greater the Total Dynamic Head, the 

greater the power consumption of the pump. [CEE 2012] 

 

The hydraulic system of a swimming pool can be characterised by a “System Curve” which 

shows the relationship between the Total Dynamic Head (metres) and the flow rate of water 

through the system (in litres per minute). At zero flow rate the head is zero, and as the flow rate 

increases the head increases exponentially. Similarly, the operation of a pool pump can be 

characterised by a “Pump Curve”, which shows the relationship between the head generated by 

the pump and the flow rate it is capable of delivering. The centrifugal pumps used in swimming 

pools generate their highest head at zero flow rate and the head which can be generated by the 

pump gradually falls as the flow rate increases. The flow rate of any given pool pump is given by 

the intersection between the System Curve of the swimming pool and the Pump Curve of the pool 

pump used, as shown in Figure 5. This flow rate must be sufficient to operate all equipment 

located in the hydraulic circuit otherwise a larger pump must be used. [DEG 2004]  
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FIGURE 5: EXAMPLE OF A SYSTEM CURVE AND PUMP CURVE FOR A SINGLE-SPEED PUMP 

 
 

 

The amount of time that the pool pump must operate each day is determined by the “Turnover 

time” of the swimming pool. This is the time it takes for the pool pump to move the entire volume 

of water in the swimming pool through the filter. A common “rule of thumb” used for residential 

swimming pools is that at least one turnover is required per day for proper filtration14, and the time 

taken for this will depend on the volume of the swimming pool and the flow rate generated by the 

pump. [CEE 2012, NRDC 2008] In Australia, the recommended run time during the height of the 

swimming season is 6 to 8 hours per day, corresponding to one full turn over in the morning and 

evening, and 2 to 3 hours per day during the non-swimming season. [E3 2004] 

 

The energy consumption of a pool pump depends on the characteristics of the swimming pool 

hydraulic circuit (System Curve), the characteristics of the pool pump (Pump Curve), the 

operating time each day to achieve the necessary turnover rate, and the energy efficiency of the 

pool pump. As the pool pump consists of an electric motor attached to a pump, the energy 

efficiency of the pump reflects the efficiency of both the electric motor and the pump. Pump 

efficiency varies with flow rate and head, and ideally the pump is chosen so that its optimum 

efficiency (known as the Best Efficiency Point) corresponds as closely as possible with the flow 

rate required for the swimming pool. [DEG 2004, E3 2016] 

 

The energy consumption of a pool pump is determined by what is known as the “Pump Affinity 

Law”. This states that the hydraulic power output required from the pump is proportional to the 

cube of the flow rate (litres per minute), or the speed of the motor (RPM). This means that if you 

halve the speed of the pump motor (and therefore halve the flow rate), the power consumption of 

the pool pump is reduced by 1/8th. Conversely, if you double the motor speed (and therefore the 

flow rate) the power demand is increased by a factor of eight. Reducing the pump motor’s speed 

reduces the flow rate, reducing the Total Dynamic Head of the hydraulic circuit, and therefore 

substantially reducing the pump power required. [NRDC 2008, US DoE 2012, CEE 2012] 

                                                
14 Research undertaken in the US by Florida Atlantic University found that this rule of thumb is often not valid. 
This research found that the filtration function generally required only about 30 minutes of pump operation 
and that the pool pumps spent a lot of time circulating clean water. They found that the daily hours of 
operating the pool pumps could be reduced from 7.74 to 3.35 hours per day in summer and 6.65 to 2.48 hours 
in winter without diminishing user perceptions of pool water quality. Mechanical scrubbing of pool walls and 
proper chemical treatment were found to be more important to deterring algae growth and keeping the pool 
clean that the number of hours the pump operated. [NRDC 2008] 
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The Pump Affinity Law means that if it is possible to operate the pool pump at a lower speed (and 

therefore lower flow rate) for a substantial amount of time then significant energy savings are 

possible. If, for example, the speed of the pump can be halved, the hydraulic power required of 

the pump will be reduced by a factor of 8, and the electrical power consumption of the pump 

motor will also be approximately reduced by a factor of 815. However, in order to maintain the 

same turnover rate for the swimming pool the pump will need to operate for twice as long, 

resulting in an energy usage which is around one-quarter of the pump’s consumption if run at full 

speed. [US DoE 2012, CEE 2012] 

 

 

TABLE 3: POTENTIAL IMPACT OF REDUCING MOTOR SPEED ON PUMP ENERGY CONSUMPTION 

Speed16 
(RPM) 

% of Full 
Speed 

% of Flow 
Rate 

% of Total 
Dynamic 
Head 

% of 
Power 
Demand 

% of Run 
Time 

% of 
Energy 
Use 

% of 
Energy 
Savings 

2,850 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 0.0% 

2,400 84.2% 84.2% 70.9% 59.7% 118.8% 70.9% 29.1% 

1,400 49.1% 49.1% 24.1% 11.9% 203.6% 24.1% 75.9% 

 

 

In Table 3 we illustrate the potential impact on the power demand and energy consumption of a 

three speed pump when operated at its different speed settings. The data provided in the table is 

based on the Pump Affinity Laws and in practice the energy savings are likely to be slightly lower. 

In effect, the 3-speed pool pump operates like three separate pumps, each with its own Pump 

Curve which determines the flow rate which can be achieved on the different speed settings. As 

an example, Figure 6 shows how the flow rate and Head vary as the speed of the pump motor 

changes for a 3-speed pool pump17. 

 

FIGURE 6: EXAMPLE OF A SYSTEM CURVE AND PUMP CURVES FOR A 3-SPEED PUMP 

 
  

                                                
15 In practice the reduction in power consumption may not this large, as the efficiency of the pump motor may 
be slightly different at the lower speed. 
16 The motor speeds chosen are based on the rated speeds of the Davey PowerMaster Eco Series pumps used 
in the Retrofit Trial. 
17 The Pump Curves in this example are based on data for the Davey PowerMaster Eco Series pump, although 
note that Figure 6 is just an illustrative example, and is not intended to show actual performance. 
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As noted above, the multiple-speed pool pumps must be operated for longer hours than a single-

speed pool pump to achieve the same daily turnover rate. However, this does not mean that the 

filtration of the pool is compromised. There are “no negative performance issues” associated with 

the use of multiple- and variable-speed pumps when installed and used properly. According to the 

US Department of Energy: “Variable speed pumps are noticeably quieter, require less 

maintenance, last longer, and, through slower water filtration rates, allow for better and more 

effective filtration of the pool water. The slower circulation rates also put less strain on the filters, 

plumbing and other parts of the system, which reduces the chance of leaks, repairs, or premature 

plumbing component replacement”. [US DoE 2012] 
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3. Results of the swimming pool pump retrofit trials 

Housing Sample 
Details of the 8 houses which participated in the Swimming Pool Pump Retrofit Trial are shown in 

Table 4. Prior to the retrofits all houses had single speed pumps for their filtration system, with the 

age of these pumps ranging from 5 years to more than 30 years old. In most cases the cleaning 

system was also operated by the filtration pump, although one house (PP3) had a separate 

cleaning system. 

 

Most households reported that they used their swimming pool pump for between 6 to 8 hours per 

day during the swimming season and for reduced hours (typically 2 to 4 hours per day) during the 

non-swimming season, although in some cases the pumps were used for less than this. In 

particular, PP1 reported that they used their pump for 6 to 7 hours per day (but only on 

weekends) during the swimming season, and for the same amount of time but only on some 

weekends during the non-swimming season. Prior to the retrofits the pumps had a fairly steady 

power consumption, generally in the range of 800 to 1,300 Watts, although at 1,601 Watts the 

power consumption of the pump at PP8 was substantially higher than average18. 

 

For most of the households (PP1 to PP7) the replacement pump used was the Davey EcoMaster 

Series 3, 3-speed pump, and for PP8 the replacement pump used was the Viron eVo P600 3-

speed pump. 

 

TABLE 4: DETAILS OF THE HOUSES WHICH PARTICIPATED IN THE RETROFIT TIRAL 

House 
No. 

Pool 
Volume 
(Litres) 

Existing Pool Pump Pool Cleaning System 
Reported Operating 
Regime 

PP1 60,000 
Davey 6260-1, 1-speed, 
> 30 yrs old 

Automatic cleaner driven by 
pool pump 
 

S: 6 – 7 hours per day on 
weekends 
NS: 6 – 7 hours per day on 
some weekends 
 

PP2 22,000 
Max-E-Glass II, 1-speed, 
> 10 yrs old 

Manual vacuum driven by 
pool pump 

S: 6 – 7 hours per day 
NS: 2 hours per day 
 

PP3 75,000 
Onga PPP1100, 1-speed, 
5 yrs old 

“Creepy crawly” system, not 
connected to pool pump 

S: 6 – 8 hours per day 
NS: 3 – 4 hours per day 
 

PP4 40,000 
Hurlcon CX280, 1-speed, 
8 yrs old 

Automatic system 
connected to the pool pump 

S: 6 – 7 hours per day 
NS: 4 hours per day 
 

PP5 60,000 
Brook Crompton Betts 
8152STK-12, 1-speed, 
20 yrs old 

Automatic system 
connected to pool pump, but 
broken at time of trial. 

S: 7 – 8 hours per day 
NS: 4 hours per day 
 

PP6 3 x 4 m 
Waterco Aquastream 100E, 
1-speed, 18 yrs old 

Manual cleaning system 
S: 4 – 6 hours per day 
NS: 1 hour per day 
 

PP7 50,000 
Hurlcon BX 1.5, 1-speed, 
8 yrs old 

Automatic in-floor cleaning 
system connected to pool 
pump 

S: 4.5 hours per day 
weekdays, extra on 
weekends 
NS: 3 hours per day 
 

PP8 60,000 
Hayward Super 2, 1-speed, 
20 yrs old 

Automatic system 
connected to pool pump 
 

S: 6 hours per day 
NS: 4 hours per day 
 

S = swimming season; NS = non-swimming season 

                                                
18 The average power consumption for the pumps at PP1 to PP7 was 1,081 Watts. See Table 5 for detailed 
information on the power consumption of the pumps. 
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Householder perceptions 
The households which participated in the Retrofit Trial were asked a series of questions before 

and after the retrofits were undertaken to obtain information on their perceptions of the impact of 

the pool pump retrofits, and on any changes to the way in which they used their pumps after the 

retrofit. The detailed responses to these questions are provided in Appendix A2. 

 

Householders were asked about their motivation for participating in the Trial. In most cases it was 

because the existing pump was old, but problems with the existing pump were also cited:- noisy 

(PP1, PP2), temperamental and hard to start (PP1), and leaking (PP2). In most cases there were 

no particular problems with the existing pump, but householders expected that the new pumps 

would work more efficiently and have lower power/energy consumption (PP3 to PP8), be quieter 

(PP4, PP8), or have a longer life (PP4). 

 

Householders were asked to rate their general level of satisfaction with their pool pump, as well 

as their satisfaction with the noise level of the pump and with the pool cleaning system19. The 

results are summarised in Figure 7, and discussed in more detail below. In general the 

householders’ level of satisfaction increased after the existing pool pumps were replaced with the 

high efficiency pumps. The rating for general satisfaction decreased from 3.2 before the retrofits 

to 1.1 after (a lower score corresponds to a higher level of satisfaction). This corresponded with 

the rating for satisfaction with the noise level decreasing from 3.3 to 1.5, and the rating for 

satisfaction with the pool cleaning system decreasing from 3.4 to 1.7. 

 

FIGURE 7: SUMMARY OF HOUSEHOLDER SURVEY RESULTS 

 
 

General satisfaction 

The average rating of 3.2 before retrofits suggests that most households were reasonably 

satisfied with the performance of their existing pool pump – 5 out of the 8 houses rated their level 

of satisfaction as either a 3 or a 4 – although in some cases there were issues with the existing 

pump such as noise, poor suction or being temperamental and hard to start. A selection of the 

more detailed comments from the householders is provided below. From these it is clear that the 

reduction in the noise of the pool pump after the retrofits is a key reason for the increase in 

householder satisfaction. Some householders also reported an improvement in the cleanliness or 

quality of the water, and a reduction in chemical use after the retrofits. 

                                                
19 Householders ranked their level of satisfaction on a rating scale from 1 to 5 where: 1 = extremely satisfied; 3 
= satisfied; and 5 = extremely unsatisfied. 
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Pool pump noise 

Prior to the retrofits the average satisfaction rating for the noise of the pool pump was 3.3, 

suggesting that householders were reasonably satisfied. However, the more detailed responses 

suggested that 3 of the 8 households felt that their existing pump was quite noisy. When 

households were asked whether or not noise from their existing pump affected their lifestyle two 

commented that their neighbours had some issues with the noise (PP3, PP4) and one that they 

don’t turn on the pump at night because it is too noisy (PP1). 

 

After the retrofits the average satisfaction rating was reduced to 1.5, indicating a significant 

increase in the level of satisfaction with the pump noise. A selection of the detailed responses 

from the householders regarding the noise of the pool pump are provided below. The first box 

provides the more detailed comments concerning householder level of satisfaction with the noise 

of the pump. The second box provides the responses to a specific question on whether or not 

there had been any noticeable changes to the level of noise after the retrofits. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In most cases the householders reported that the new pool pumps were significantly quieter than 

the pumps which they replaced. Two of the householders reported some dissatisfaction with the 

noise of the new pumps, although this was either only during the pump’s start-up mode (PP4) or 

when the pump was running on its high speed setting (PP8). A number of households (PP4, PP8) 

noted that when run on the high speed setting the noise level of the new pump was either higher 

than the old pump or about the same, and that when run on the medium speed setting the new 

pumps were a bit quieter. On the low speed setting the pumps were reported to be very quiet. 

Comments on pool pump noise 

Before – Quite noisy. After – Very happy with the noise level. (PP1) 

Before – It is a bit noisy. After – Quieter. (PP2) 

Before – It is noisy but we can have a conversation, although the pump hums in the background. After – Very satisfied, 

can’t hear a sound. (PP3) 

Before – Fairly quiet, not obtrusive. After – Start-up noise is a bit weird and being high pitched could be annoying. 

Hasn’t bothered us yet though. (PP4) 

Before – Pump is placed so that it is not a problem. After – Quite happy. (PP7) 

After – More noise on high setting. (PP8) 

Comments on level of general satisfaction after the retrofit 

Before – Old, noisy and temperamental. After – Starts straight away. Will install a timer in future – couldn’t with the old 

pump. (PP1) 

Before – Bit noisy, lacks good suction. After – Smaller, quieter. (PP2) 

Before – It does the job, but I’m sure can do better. After – Very satisfied. Overall it is excellent. (PP3) 

Before – Pump function is good but it is very old. After – Pump is quieter. Water is cleaner. (PP5) 

Before – Consumes a lot of energy. After – Very happy with the new system. (PP6) 

Before – Expensive to run, noisy as well. After – Reduction in chemicals, better quality water, hopefully a reduction in 

energy costs. (PP8) 
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This result is not entirely unexpected. When run on the high speed setting, the speed of the new 

pump (RPM) - and therefore the water flow rate - will be very similar to the speed of the old pump. 

The pumps are programmed to initially start on their high speed setting (to aid pump priming) and 

then reduce their speed setting after a few minutes. As the speed setting is reduced the flow rate 

will reduce, and therefore the noise made by the pump and its motor will also be lower. 

 

 

 

 

 

Satisfaction with pool cleaning 

 

 

 

 

 

 

 

 

 

 

Pool cleaning, maintenance and water quality 

Prior to the retrofits the average satisfaction rating for the pool cleaning system was 3.4, 

suggesting that householders were reasonably satisfied. After the retrofits the average 

satisfaction rating was reduced to 1.7, indicating a significant increase in the level of satisfaction. 

A selection of the detailed responses from the householders regarding their satisfaction with the 

pool cleaning system are provided below. After the retrofits householders were happy with the 

operation of their pool cleaning system, but some noted that the cleaning system either had to be 

run on the medium setting20 either all of the time or when there was a lot of debris in the 

swimming pool. Some householders reported that the new pump had better suction (PP2 – better 

for the manual vacuum cleaning system), or that the pool required less cleaning after the new 

pump was installed (PP8). 

 

 

 

 

 

 

 

 

 

 

 

 

Issues 

 

Householders were asked to comment on whether or not there had been any noticeable changes 

to the quality of the pool water after the retrofits. In half of the houses there was no noticeable 

                                                
20  Note that for the Davey pump the recommended setting for automatic pool cleaning systems is the medium 
(“Mid Flow”) setting. 

Noticeable changes to the level of pump noise after the retrofit 

Yes, the old pump was very loud compared to the new pump. Hardly notice the new pump is on. (PP1) 

Yes, the new pump is a lot quieter. You can really notice the difference. (PP2) 

Yes, the new pump is very quiet. Very happy with this. (PP3) 

Short (5 to 10 seconds) high pitched sound when the pump starts. When start mode is over the pump is quieter. On 

high the noise level is about the same as the old pump. On medium it’s only slightly less noisy than the old pump. On 

low it is very quiet. (PP4) 

Definitely a lot quieter – just can’t hear it. (PP6) 

Yes, it is noisier on high. (PP8) 

Satisfaction with the pool cleaning system 

After - Cleaning unit works on the low [speed] level but needs to go to medium if there are a lot of leaves in the pool. 

(PP1) 

Before – Quite laborious. Have previously tried an automatic cleaner but the pump has inadequate suction. After – 

Better suction. (PP2) 

Before – Still have to brush the walls, but overall little maintenance is needed. After – I’ve been very happy with our 

pool cleaning system since the pump was installed. Have to run on the medium setting. (PP4) 

Before – Does need extra manual cleaning from time to time. The in-floor cleaning system is ok. After – less cleaning. 
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change to the quality of the water, and in half of the houses (see below) an improvement was 

noticed. In these cases the water was seen to be cleaner/clearer. This may have been because 

the efficiency of the filtration system can be improved when the flow rate of the water passing 

through the filters is reduced. [US DoE 2012] 

 

 

 

 

 

 

 

 

 

 

 

 

Householders were asked to comment on whether or not they needed to spend more time on the 

maintenance of their pools following the retrofits. In most of the households (4 out of 6) no change 

was reported. Two of the households reported a reduction in the time spent on maintenance: 

“Less time. Has been maintenance free.” (PP2); “Less time. Filter basket and pool is cleaner.” 

(PP5). 

 

Operation of the pumps after the retrofit 
Small plug in electrical meters were used to monitor the power consumption of the pool pumps 

both before and after the retrofits. The meters recorded the average power consumption of the 

pumps based on a 10 minute logging interval. This allowed the power consumption of the pumps 

to be measured as well as their daily energy consumption and daily operating time. The detailed 

monitoring results for all of the houses are provided in Appendix A3. 

 

 

TABLE 5: POWER CONSUMPTION OF PUMPS BEFORE AND AFTER RETROFIT 

House No 
Power consumption of pump (Watts) 

Existing New - High New - Med New - Low 

PP1 867 910 550 140 

PP2 984 1,002 634 159 

PP3 1,317 1,157 718 185 

PP4 1,088 1,085 620 170 

PP5 1,187 1,167 757 250 

PP6 802 1,091 692 170 

PP7 1,319 1,080 665 153 

PP8 1,601 1,127 501 137 

Average 1,146 1,077 642 170 

 

 

The electrical meters were also used to measure the power consumption of the pumps before 

retrofit, and the power consumption of the pumps on their three different speed settings after the 

Any noticeable changes to the quality of the water in the pool? 

Yes, pool water is clear all the time. With the old pump the water was murky. (PP3) 

The water is cleaner. (PP5) 

Looks to be cleaner. (PP6) 

The water is better. (PP8) 
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retrofits21. The results of these measurements are presented in Table 5. With the exception of 

PP8, the power consumption of the new pumps on their high speed setting is quite similar to the 

power consumption of the existing pump. Across all of the pumps the average power 

consumption on the medium speed setting is 56.1% of the average before the retrofits – 

representing a power saving of 43.9% - and the average power consumption on the low speed 

setting is only 14.9% of the average before the retrofits – representing a power saving of 85.1%. 

Clearly the new high efficiency pumps have considerable potential to reduce power consumption 

and save energy if they can be run for most of the time on their low speed setting. 

 

As was discussed in Chapter 2 the energy savings which can be achieved when replacing single-

speed pumps with 3-speed pumps will depend on the speed settings it is possible to run the 

pumps on and the amount of time spent running on the different settings. Savings are maximised 

if the pump can run all of the time on the low speed setting, but in practice the higher speed 

settings may need to be used some of the time, or even all of the time, to enable cleaning 

equipment to be operated. 

 

At the end of the Retrofit Trial householders were asked to describe the speed settings they used 

for the new high efficiency pumps, and this information is presented in Table 6. This was 

compared with data on the actual speed settings which were used for the pumps after the retrofits 

based on an analysis of the daily load profile of the pumps22.  

 

 

TABLE 6: SPEED SETTING OF PUMPS AFTER RETROFIT – HOUSEHOLDER PERCEPTIONS VS MEASURED 

House 

No 

Householder description of how pumps 

were operated 
How pumps were operated in practice 

PP1 
Medium setting for filtering. High setting for 

pool cleaning. 

Stage 1 – Low (1.7%), Med (85.2%), High (13.1%) 

Stage 2 – Low (2.3%), Med (21.7%), High (76.1%) 

PP2 
Low setting for normal operation. High setting 

for cleaning. 

Stage 1 – Low (61.8%), Med (1.7%), High (36.4%) 

Stage 2 – Low (93.2%), Med (0.9%), High (5.8%) 

PP3 Low setting. 
Stage 1 – Low (0.4%), Med (1.6%), High (98.0%) 

Stage 2 – Low (0.6%), Med (1.2%), High (98.2%) 

PP4 

Mainly on medium setting. High setting for 

backwash. Cannot run the cleaning 

equipment on the low setting. 

Stage 1 – Low (2.7%), Med (97.2%), High (0.1%) 

Stage 2 – Low (3.3%), Med (88.4%), High (8.3%) 

PP5 Low setting. Low (64.6%), Med (9.3%), High (26.1%) 

PP6 Low setting. Low (97.3%), Med (1.0%), High (1.7%) 

PP7 
Medium setting. 

 
Low (5.3%), Med (7.2%), High (87.4%) 

PP8 
Mainly on the low setting. High setting used 

for cleaning. 
Low (3.8%), Med (46.2%), High (50.0%) 

 

 

  

                                                
21 Note that the actual power consumption can vary over time due to changes in the Total Dynamic Head of 
the pool’s hydraulic circuit. For example, as the filters load up with sediment the pressure drop across the 
filters will increase, increasing the Total Dynamic Head and increasing the power consumption of the pump to 
some extent. 
22 The power consumption figures in Table 5 were compared with the daily power consumption (load) profiles 
of the pumps after the retrofits to identify those times that the pumps were running on their low, medium and 
high speed settings. 
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Households PP6, PP2 and PP5 were able to run their pumps for most of the time on the low 

speed setting, and would be expected to have achieved the largest reduction in the average 

power consumption. Households PP3, PP7 and PP1 ran their pumps either all of the time or most 

of the time on the high speed setting, and would be expected to have the smallest reduction in the 

average power consumption. Households PP4 and PP8 ran their pumps on a combination of 

medium and high settings and so would be expected to have power savings in the middle of the 

range. 

 

The pump speed data for all eight pumps in Stage 2 of the trial was aggregated and used to 

calculate the proportion of time that the pumps spent on the different speed settings – see Figure 

8. While the pumps spent the majority of their time running on the low speed setting (43.0%), they 

also spent a considerable proportion of their time running on the High (34.4%) and Medium 

(22.6%) speed settings. This spread of operating speed means that the average power savings 

achieved by the eight pump retrofits will be less than the theoretical maximum (Table 3) of 88.1%, 

and therefore the average energy saving is likely to be less than the theoretical maximum of 

75.9%.  

 

FIGURE 8: PROPORTION OF TIME ON DIFFERENT SPEED SETTINGS – ALL PUMPS 

 
 

 

It is evident from Table 6 that the speed at which the households said that they ran their pumps 

did not always correspond to what was observed in practice (e.g. PP3 and PP7). This suggests 

that the householders may not fully understand how to operate the 3-speed pumps and that 

further consumer education is required. It is also evident (see Table 6 and more detailed data in 

Appendix A3) that the householders often changed the way that they used their pumps, in terms 

of the speed settings, over the life of the Retrofit Trial. This may be because they face a “learning 

curve” with the new pump technology and it takes time for them to identify the best speed setting 

and operating time to use for the different pumping operations. 

 

Economics of retrofitting 
The replacement of the existing single-speed pool pumps with a new high efficiency (8-Star) 3-

speed pool pumps in the 8 Retrofit Trial houses was expected to result in a substantial energy 

saving, with much of this energy saving being due to the ability of the 3-speed pumps to operate 

at a lower speed, and therefore lower flow rate and power consumption. The power consumption 

of the pool pumps was monitored both before and after the retrofits were undertaken, making it 

possible to identify those days on which the pumps were operated, the amount of time each day 

the pumps were operated for, and to measure the power consumption of the pumps – both when 

operating and average daily power consumption – and their daily electricity consumption. The 

Low, 43.0%

Med, 22.6%

High, 34.4%
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detailed monitoring results for each house are provided in Appendix A3, and these “raw” results 

are summarised in Table 723. 

 

 

                                                
23 For houses PP1 to PP4 the monitoring results are provided for both the Stage 1 (1) period during which the 
pump retrofits were undertaken and also the Stage 2 (2) period the following summer. The savings for the 
Stage 2 period in this case are in comparison to the pre-retrofit (Before) period in Stage 1. The monitoring of 
houses PP5 to PP6 was undertaken in Stage 2 of the Trial, and this included the retrofits in these houses. 
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TABLE 7: RAW MONITORING RESULTS, BEFORE AND AFTER THE POOL PUMP RETROFITS 

 Monitoring Period 

Av. Number of 

Days Pump Used 

per Week 

Averages for those days on which the pumps are operating  

Av. Energy Use 

(kWh/day) 

Av. Operating Time 

(Hrs/day) 

Av. Power when Operating 

(Watts) 

Av. Energy Use per Week 

(kWh) 

House 

Code 

Start 

date 

Retrofit 

date 
End date Before After Before After % Diff. Before After % Diff. Before After % Diff. Before After % Diff. 

PP1 (1) 15/04/13 17/05/13 18/06/13 1.53 1.53 6.06 3.26 -46.3% 6.90 5.64 -18.3% 867 530 -38.8% 9.28 4.99 -46.3% 

PP1 (2) 9/01/14  10/06/14  1.37  4.44 -26.7%  5.41 -21.7%  800 -7.7%  6.09 -34.3% 

PP2 (1) 10/04/13 17/05/13 20/06/13 7.00 5.97 2.14 1.39 -35.0% 2.17 2.98 37.4% 984 513 -47.9% 14.97 8.30 -44.6% 

PP2 (2) 18/01/14  19/06/14  7.00  1.19 -44.4%  5.67 161.0%  197 -80.0%  8.33 -44.4% 

PP3 (1) 17/04/13 17/05/13 18/08/14 3.86 3.42 6.56 13.47 105.4% 4.94 12.06 144.3% 1,317 1,164 -11.6% 25.32 46.04 81.8% 

PP3 (2) 9/01/14  14/06/14  2.94  9.18 40.0%  7.92 60.3%  1,216 -7.7%  27.02 6.7% 

PP4 (1) 12/04/13 17/05/13 19/06/13 7.00 7.00 4.72 2.91 -38.3% 4.34 4.48 3.3% 1,088 650 -40.3% 33.03 20.37 -38.3% 

PP4 (2) 8/01/14  11/06/14  7.00  3.11 -34.1%  4.61 6.2%  676 -37.9%  21.77 -34.1% 

PP5 29/01/14 27/02/14 10/06/14 7.00 7.00 8.78 2.90 -66.9% 7.39 5.77 -22.0% 1,187 553 -53.4% 61.44 20.33 -66.9% 

PP6 30/01/14 28/02/14 9/06/14 7.00 7.00 6.38 1.69 -73.4% 7.94 7.85 -1.1% 802 216 -73.1% 44.63 11.86 -73.4% 

PP7 30/01/14 28/02/14 5/06/14 7.00 7.00 6.66 4.63 -30.4% 5.05 4.66 -7.6% 1,319 991 -24.8% 46.59 32.41 -30.4% 

PP8 29/01/14 6/03/14 14/06/14 6.81 7.00 14.08 5.30 -62.3% 8.78 6.43 -26.8% 1,601 836 -47.8% 95.81 37.13 -61.2% 

Av - All    5.90 5.35 6.92 4.46 -35.6% 5.94 6.12 3.1% 1,146 695 -39.3% 41.4 20.4 -50.7% 

Av -  

Stage 2 
   5.90 5.74 6.92 4.44 -35.8% 5.94 6.23 5.0% 1,146 682 -40.5% 41.4 22.7 -45.2% 
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The “raw” results in Table 7 suggest that a substantial energy saving has indeed been achieved by the 

pump retrofits. Compared to the pre-retrofit (Before) period the pool pump retrofits achieved an average 

weekly energy saving of between 50.7% (combined results of Stage 1 and Stage 2) and 45.2% (Stage 2 

results only). The energy savings depend on the power consumption of the pumps – which depends on 

the speed settings the pumps were operated at (see Table 6) – and the amount of time that the pumps 

were operated for before and after the retrofits.  

 

The average power consumption of the pumps when operating was reduced by between 39.3% (Stage 

1 and 2) and 40.5% (Stage 2 only), while the average operating time per day on those days the pumps 

were operated increased slightly (3.1%) if based on both the Stage 1 and 2 trials, and by 5.0% if based 

only on the Stage 2 trials. When the number of days used per week are taken into account24 this 

suggests an energy saving ranging from 45.2% (Stage 2 only) and 50.7% (Stage 1 and 2). 

 

While the “raw” monitoring results presented in Table 7 give an insight into the impact of the pool pump 

retrofits they are not necessarily a good guide to the level of savings which can be achieved over a full 

year of pump operation because: 

 The Stage 1 trials were undertaken mainly during the mid-April to mid-June period. This 
corresponds largely to the non-swimming season when the daily operating time of the 
pumps tends to be lower, and so the energy savings will be lower; and 

 The Stage 2 trials were undertaken during the period January to June. This corresponds to 
both the swimming season and the non-swimming season. 

 

We undertook further analysis to estimate the annual energy savings achieved from the retrofits, and 

therefore the energy bill and greenhouse savings achieved, as well as the payback from the pool pump 

retrofits. The methodology used was as follows: 

 Identify the swimming and non-swimming seasons for each household; 

 Use the data for each household to estimate the average number of times per week the 
pumps were used and the average daily operating time of the pumps when used during the 
swimming and non-swimming period, before and after the retrofits; 

 Use the data for each household to estimate the average daily power consumption of the 
pumps when used during swimming and non-swimming season, before and after the 
retrofits; 

 Combine the estimate of the length of the swimming and non-swimming seasons, with 
estimated weekly operating time and average power consumption to estimate the annual 
energy consumption of the pumps before and after the retrofits; 

 Use the annual energy saving estimate and information on the electricity tariff used for the 
pool pump to estimate the annual energy bill saving. Data from the most recent electricity 
bills was used to estimate the average electricity tariff when the pumps were operating. 
Households PP2, PP5, PP6 and PP8 were on a peak electricity tariff, and in this case the 
electricity tariff was taken directly from the electricity bill. The other houses had rooftop (PV) 
panels which were used to generate some electricity and were on a time-of-use (TOU) 
tariff25, with a three-part tariff (PP1 and PP8) or a two-part tariff (PP3 & PP4). The average 
daily load profile of the pumps before and after the retrofits was used to estimate the 
weighted electricity tariff that applied to the pump electricity use, and this was used in the 
analysis; 

 Calculate the payback, or the time in years that it takes to recover the investment in the 
more efficient pool pump. Paybacks were calculated for two cases: (1) payback on the total 

                                                
24 If both Stage 1 and 2 are taken in to account this decreased from 5.9 days per week before to 5.35 days per week 
after; if only Stage 2 is taken into account this decreased from 5.9 days per week before to 5.74 days after. 
25 For this type of tariff the cost of the electricity varies depending on the time of day. Three-part tariffs are based on 
peak, shoulder and off-peak periods with the cost of the electricity being more expensive during the peak and 
shoulder periods. Two part tariffs are based on a peak and off-peak period. 
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cost of the retrofits, e.g. new pump plus installation; and (2) payback on the difference in 
cost between a standard pumps and the more efficient pumps. In most cases the existing 
pump will only be replaced at the end of its life, and so the additional cost of the more 
efficient pump is simply the difference in the cost of the more efficient and standard pump. 
The installation cost of the high efficiency pump is the same as for a standard pump. 

 

The results of this analysis are summarised in Table 8, and more information on how this data was 

calculated is provided in Appendix A4. The estimated annual energy consumption of the pool pumps 

before the retrofits were undertaken was 2,006 kWh per year, and the estimated average energy saving 

based on all the retrofit houses was 872 kWh per year or a 43.5% saving. This gives an annual 

greenhouse gas saving of 1,177 kg per year and an estimated annual energy bill saving of $235.0 per 

year. Based on the average installation cost of the pumps ($1,628) this gives an average payback of 6.9 

years. In practice, pool pumps are likely to be replaced at the end of their life and so the cost of installing 

a high efficiency pool pump is only the differential cost between the 8 Star pumps and the standard 

pump, estimated to be around $55026. This gives a payback of only 2.3 years, making this a very cost 

effective upgrade. 

 

TABLE 8: ESTIMATED ANNUAL ENERGY AND GREENHOUSE SAVINGS FOR POOL PUMP RETROFITS 

 Annual Savings         Total cost 
Differential 
cost 

House 
No 

Energy 
(kWh/yr) 

Saving 
(%) 

GHG 
(kg/yr) 

Tariff 
type 

Av 
Tariff 
(c/kWh) 

Energy 
Bill 
($/yr) 

Cost ($) 
PB* 
(Yrs) 

Cost 
($) 

PB* 
(Yrs) 

PP1 27 6.8% 36 TOU 28.4 $7.6 $1,750 231.0 $550 72.6 

PP2 1,037 72.8% 1,399 Peak 22.1 $229.1 $1,750 7.6 $550 2.4 

PP3 -302 -20.2% -407 TOU 24.4 -$73.5 $1,750 -23.8 $550 -7.5 

PP4 670 37.1% 904 TOU 20.6 $138.0 $1,750 12.7 $550 4.0 

PP5 1,176 49.6% 1,588 Peak 28.8 $338.7 $1,345 4.0 $550 1.6 

PP6 1,676 72.8% 2,263 Peak 29.3 $491.1 $1,403 2.9 $550 1.1 

PP7 536 24.7% 724 TOU 19.8 $106.1 $1,403 13.2 $550 5.2 

PP8 2,157 52.8% 2,912 Peak 29.8 $642.9 $1,869 2.9 $550 0.9 

Av 872 43.5% 1,177     $235.0 $1,628 6.9 $550 2.3 

Av - Ex 
PP3 

1,040 50.0% 1,404     $279.1 $1,610 5.8 $550 2.0 

* PB = payback period 

 

Household PP3 is unusual in that it was the only household for which the energy consumption of the 

pool pump increased after the retrofit. This was due to a combination of factors. After the retrofit the 

pump was operated for most of the time on the high speed setting, meaning that the power savings 

compared to the existing pump were fairly low. Further, the pump was run for considerably longer hours 

after the retrofit than before:- the average run time on the days that the pump was operating increased 

from 4.94 hours per day to 12.06 hours per day in Stage 1, and then dropped to 7.92 hours per day in 

Stage 227.  

                                                
26 Our advice from the pool pump installation contractor was that the 8-Star pumps used in the trial cost around $500 
to $600 more than the “standard” pump which they normally install. For the payback calculations we have assumed 
an additional cost of $550 for the 8 Star pump. The additional cost compared to a “low end” pump could be as high as 
$800. 
27 At the end of Stage 1 the occupants of PP3 were provided with feedback concerning the speed setting of the pump 
and operating time, and this may explain the reduction in operating hours in Stage 2. It is not known why the pump 
was operated for such long hours after the retrofit. 
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If PP3 is excluded from the analysis the annual energy saving increases to 1,040 kWh per year (or a 

50% saving), and the retrofit results in an average greenhouse gas saving of 1,404 kg per year, average 

energy bill savings of $279.1 per year and an average payback of 5.8 years based on the total 

installation cost. If based on the differential cost of the new high efficiency pool pump, the payback is 

only 2.0 years. 

 

The replacement of an existing swimming pool pump with a high efficiency pump is an eligible activity 

under the Victorian Government’s Energy Saver Incentive scheme. The installation of an 8-Star pool 

pump would create around 8 certificates, and this would result in a financial incentive of between $160 

to $240 for a certificate price in the range of $20 to $30. Where available, this incentive would reduce the 

cost difference between the high efficiency and standard pump, and give an even lower payback, 

potentially as low as 1.1 to 1.4 years. 

 

High efficiency pool pumps with energy ratings of 8-Stars or more have only been on the market for a 

number of years, and so sales volumes are still relatively low. The cost of these high efficiency pumps 

relative to the standard pumps may decrease over time as the sales of the high efficiency pumps grow. 

It is also likely that the cost of electricity will increase in real terms in coming years. This means that the 

payback for implementing this energy efficiency upgrade is likely to become even lower in future years. 

 

Impact on usage of the pool pump 
As part of the study we investigated whether the pool pump retrofits had an impact on the way in which 

the households used their pool pump. In particular, we were interested to investigate whether or not 

there was a rebound effect associated with the retrofits. This is sometimes also called the take-back 

effect. Some economists argue that energy efficiency measures result in lower energy savings than 

expected (anywhere between 10 to 50% less), because consumers choose to take some of the energy 

savings as a higher level of energy service. For example the Productivity Commission’s report on its 

inquiry into energy efficiency [PC 2005] states that “energy efficiency makes energy appear cheaper 

relative to other items as less money is required to purchase the same energy services. Consequently, 

the household will tend to use more energy …”. 

 

In the context of the pool pump retrofits the presence of rebound would mean that householders chose 

to operate their pumps for longer hours than was necessary after the retrofits. For pool pumps this is not 

entirely straight forward matter as if the pumps are run on one of the lower speed settings they need to 

be run for longer hours to maintain the same daily turnover rate for the pool (see Table 3 above). We 

have used the data on the percentage of time each pump operates on each speed setting after the 

retrofits (see Table 6) combined with the expected increase in operating time required to maintain the 

turnover rate to estimate the expected operating time of the pool pumps after the retrofits. Table 9 

provides a comparison of the expected increase in operating time with the change in operating time 

which was observed in practice. 

 

On average, the pool pumps were run for less time after the retrofits than would be expected if the 

households had maintained the daily turnover rate of their pools:- run time was expected to increase by 

47.2% but in practice it only increased by only 3.1%. In 5 of the houses (PP1, PP5, PP6, PP7 and PP8) 

the run time has actually decreased. The run time only increased in houses PP2, PP3 and PP4. In PP4 

the increase in run time was less than expected, and in PP3 the increase in run time was significantly 

higher than expected. PP2 had mixed results, with the run time increasing less than expected in Stage 1 

and more than expected in Stage 2. 
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TABLE 9: EXPECTED INCREASE IN PUMP RUN TIME AFTER THE RETROFITS 

House Code 
Expected increase 
in run time (%) 

Actual change in 
run time (%) 

PP1A 11.8% -18.3% 

PP1B 4.9% -21.7% 

PP2A 64.3% 37.4% 

PP2B 96.7% 161.0% 

PP3A 0.6% 144.3% 

PP3B 0.8% 60.3% 

PP4A 14.3% 3.3% 

PP4B 13.8% 6.2% 

PP5 68.0% -22.0% 

PP6 100.9% -1.1% 

PP7 6.4% -7.6% 

PP8 9.3% -26.8% 

Average 47.2% 3.1% 

 

 

The savings from the pool pump retrofits would also be less than theoretically possible if the pumps 

were run for longer than necessary on the higher speed settings after the retrofits, as the largest saving 

(around 76%) is achieved if the pump is run for all of the time on the low speed setting. In practice an 

average saving of around 50% was achieved (excluding PP3). However, as we do not have information 

on the optimum operating schedule (e.g. time on each speed setting), it is not possible to know if the 

savings achieved in practice were less than what is theoretically possible. 
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4. Summary and Conclusions 

Summary 
Through the Swimming Pool Pump Retrofit Trial Sustainability Victoria investigated the replacement of 

existing pool pumps with high efficiency (8-Star) 3-speed pool pumps. While only around 7.7% of all 

Victorian households have a swimming pool, the annual electricity consumption of pool pumps is quite 

high (around 1,853 kWh per year), meaning that they are responsible for around 3.2% of Victoria’s total 

residential electricity consumption. Most existing pool pumps are single-speed pumps with an average 

power consumption of around 1,000 Watts. Replacing the standard pool pump (around 4-Stars) with a 

high efficiency 8-star pump has the potential to generate annual energy savings of around 68%. If this 

level of savings could be achieved across the current stock of all pool pumps in Victoria, this would 

generate total annual energy bill savings of between $35 to $57 Million per year (depending on the 

electricity tariff used) and total annual greenhouse gas savings of around 292 kt CO2-e per year. 

 

Three-speed pool pumps are capable of operating at lower speeds than single-speed pumps, with the 

speed on the lowest setting typically around half of the speed on the highest speed setting, or half the 

speed of a single-speed pump. The flow rate of the pumped water is proportional to the speed of the 

pump, so half speed corresponds to half flow rate. The power consumption of pool pumps obeys an 

inverse cube law, which means that at half the flow rate the power consumption will be 1/8th of the full-

speed power consumption, or a power reduction of 87.5%. However to maintain the daily turnover rate 

of the pool – that is, to pump the same amount of water through the filter each day - a pump run at half 

speed would need to operate for twice as long, meaning that the energy consumption when run on half 

speed is one-quarter of the energy consumption on full speed, or an energy saving of 75%. In practice 

the savings are likely to be a bit lower than this, as the efficiency of the electric motor may be lower on 

the lower speed setting, and in practice it may not be possible to operate the pump on the lowest speed 

setting all of the time. 

 

Swimming pool pumps circulate water through the pool filter, but may also drive a manual or automatic 

cleaning system as well as circulating water through a chlorination cell, pool heating system, spa bath or 

water feature. While the lowest speed setting of a 3-speed pump will generally be sufficient for pool 

filtration, higher speed settings may be required for the cleaning function and some of the other pool 

equipment that is connected to the pump. This means that in practice the three-speed pool pumps may 

not realise their full energy saving potential. 

 

A total of 8 houses were recruited to participate in the Swimming Pool Pump Retrofit Trial. Four houses 

participated in the initial (Stage 1) trial in 2013, and eight houses participated in the second (Stage 2) 

trial in 2014, with four of these houses being from the Stage 1 trials. The power consumption of the pool 

pumps was monitored before and after the retrofits using an interval meter with a 10-minute sampling 

period, allowing the power consumption of the pumps to be measured along with their daily operating 

time and energy consumption. In addition to this surveys were undertaken before and after the retrofits 

to obtain information on how householders operated the pool pumps and to assess householder 

perceptions of the performance of their existing and replacement pool pumps. 

 

In general householder’s overall satisfaction with their pool pump increased after the retrofits were 

undertaken, and their satisfaction with the noise level of the pump and with their cleaning system – often 

also driven by the main pool pump – also increased. From the surveys it is evident that the reduction in 

the noise of the pool pump after the retrofits is one of the key reasons for the increase in satisfaction. 

Some householders also reported an improvement in the cleanliness or quality of the water, and a 

reduction in chemical use after the retrofits. 

 

Monitoring of the pool pumps found that the after the retrofits the 3-speed pumps were operated on their 

lowest speed setting for most of the time in only three houses, while in three houses they were operated 
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for most of their time on the highest speed setting (often to allow automatic cleaning systems to 

operate), and in two of the houses the pumps were operated on both the high and medium settings for a 

significant amount of the time. Across all the houses it was found that after the retrofits the pumps 

operated for 43.0% of the time on the low speed setting, 22.6% of the time on their medium speed 

setting and 34.4% of the time on their high speed setting. 

 

The average total installation cost of the pool pump retrofit was $1,628. In general the pumps will be 

replaced at the end of their useful life so if upgrading to a high efficiency (8-Star) pool pump the effective 

cost to the householder of the upgrade is only the difference between the high efficiency pump and the 

standard pump. We estimate that this is around $550. 

 

The estimated annual energy consumption of the pool pumps before the retrofit was undertaken was 

2,006 kWh per year, and the estimated average energy saving based on all the 8 retrofit houses was 

877 kWh per year or a 43.5% saving. This gives an annual greenhouse gas saving of 1,177 kg per year 

and an estimated annual energy bill saving of $235.0 per year. The average payback was 6.9 years if 

based on total installation cost and 2.3 years if based on differential cost. 

 

Household PP3 was unusual in that it was the only household for which the energy consumption of the 

pool pump increased after the retrofit, due to the pump being operated mainly on its highest speed and 

a significant increase in the operating time after the retrofits. If this house is excluded from the analysis 

the annual energy saving increases to 1,040 kWh per year (or a 50% saving), and the retrofit results in 

an average greenhouse gas saving of 1,404 kg per year, and average energy bill savings of $279.1 per 

year. The average payback was 5.8 years if based on the total installation cost and 2.0 years if based on 

differential cost. 

 

Ignoring PP3, the annual energy savings achieved ranged from 6.8% (PP1) up to 72.8 % (PP2 & PP6). 

The highest savings were achieved for those houses which were able to operate their 3-speed pump for 

the majority of time on the lowest speed setting. The savings were lower where the pump was operated 

for most of the time on the medium and/or high speed settings. In these cases the higher speed settings 

were generally required to operate the automatic cleaning equipment that we used with the swimming 

pools. 

 

The replacement of an existing swimming pool pump with a high efficiency pump is an eligible activity 

under the Victorian Government’s Energy Saver Incentive (ESI) scheme, and for a certificate price in the 

range of $20 to $30 the installation of an 8-Star pump would be expected to obtain an incentive in the 

range of $160 to $240. Where households obtain this incentive the payback for the upgrade will be 

lower – potentially as low as 1.1 to 1.4 years - especially if the upgrade is undertaken at the end of the 

existing pump’s life. 

 

The high efficiency 3-speed pool pumps have only been available on the market for a number of years, 

and the cost difference between these high efficiency pumps and the standard pumps may decline in 

future as the sales volume of the high efficiency pumps increases. In addition to this the cost of 

electricity is expected to increase in coming years, meaning that this energy efficiency retrofit is likely to 

become even more cost effective. 

 

Conclusions 
The Swimming Pool Pump Retrofit Trial has shown that the replacement of existing pool pumps with a 

high efficiency 3-speed pool pump is an effective way to significantly reduce the energy consumption 

and running costs of the pool pump. It is one of the more cost-effective energy efficiency upgrades 

(Refer to Table 1), especially if this is undertaken at the end of life of the existing pump. The additional 

benefits of upgrading the pool pump include reduced noise levels, and in some cases cleaner and better 

quality pool water. 
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We expect that the economics of upgrading an existing pool pump will improve in future years, due to a 

possible decline in the cost of high efficiency pool pumps compared to standard ones and further 

increases in the real cost of electricity. 

 

The largest energy savings are achieved when the 3-speed pumps can be operated at the lowest speed 

setting for the majority of the time, however this is not always possible as some automatic cleaning 

equipment will only operate properly on the medium or high speed settings. In these houses further 

energy savings may be possible by either replacing the existing cleaning equipment with a stand-alone 

cleaning system or by operating the cleaning equipment on a separate pump, allowing the 3-speed 

pump to be run on the lowest speed setting for filtration. 
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APPENDICES 

A1: Energy Labelled pool pump models 

This list comes from the energyrating website (http://www.energyrating.gov.au/products-

themes/other/swimming-pool-pumps/voluntary-labelling/) and was current at 17 February, 2016. 
 

Brand Model Number Design PAEC(kWh) Star Rating 

Zodiac Flo Pro VS VSP 305 9 

Hayward Tristar SP3215VS VSP 313 9 

Hayward Tristar SP3210VS VSP 318 9 

Hayward Max-Flo XL SP2300VS VSP 346 8 

Astral P600 EVO 11553 VSP 367 8 

Astral Compass C500 VSP 367 8 

Astral P300 EVO VSP 374 8 

Astral Compass C330 1155608 VSP 386 8 

Astral P280 EVO 11550 VSP 386 8 

Astral Smart VSP 11550-07S VSP 386 8 

Astral Viron P320 EVO 11554 VSP 386 8 

Pentair Onga Eco800 VSP 392 8 

Theralux Theraflo TVS 1.5hp VSP 392 8 

Waterco Hydrostorm ECO-V 150 VSP 393 8 

Pentair Onga Eco1100 VSP 395 8 

Pentair Onga Envirflo1100 VSP 395 8 

Pentair STA-RITE EnviroMax VSP 395 8 

Pentair STA-RITE ECO-RITE1100 VSP 395 8 

Pentair Intelliflo 011014 VSP 396 8 

Pentair VF 011014 VSP 396 8 

Pentair Intelliflo VS-3050 VSP 396 8 

Pentair Intelliflo VS Au Special VSP 396 8 

Pentair Intelliflo VS+SVRS VSP 396 8 

Pentair Intellipro VS-3050 VSP 402 8 

Pentair Intellipro VS+SVRS VSP 402 8 

Astral P300 11481 Multi 408 8 

Davey PMECO Multi 408 8 

Waterco Hydrostorm Eco-V 100 VSP 408 8 

Davey ProMaster PM200SV Multi 409 8 

Zodiac Flo Pro E3 (R) Multi 411 8 

Speck Badu Eco Touch 3 Multi 413 8 

Hayward Super Pump VS SP2600FVS VSP 414 8 

http://www.energyrating.gov.au/products-themes/other/swimming-pool-pumps/voluntary-labelling/
http://www.energyrating.gov.au/products-themes/other/swimming-pool-pumps/voluntary-labelling/


REPORT Swimming Pool Pump Retrofit Trial 
 

42 

Brand Model Number Design PAEC(kWh) Star Rating 

Hayward Tristar Multi 414 8 

Theralux Theraflo TVS 1hp VSP 414 8 

Speck Badu Eco-touch VS VSP 415 8 

Speck ECO-PRO VSP 415 8 

Compu Pool EF-VAR VSP 415 8 

Theralux Theraflo TVS Multi 415 8 

Neptune NPVS150 VSP 416 8 

Emaux Emaux EPV150 VSP 418 8 

Astral Platinum Multi 422 8 

Noria Eco Energy Smart Pump VSP 424 8 

Waterway Champion VS VSP 424 8 

Zodiac ePump WZEP VSP 447 7 

Hayward Aquatight MS300 VSP 457 7 

Hayward Super2 Multi 457 7 

Balboa Model 1030017 Single 460 7 

Reltech Ecoflo V5 Pro+ VSP 489 7 

Waterco Supatuf Eco 100 Multi 503 7 

Pentair Pantera Evolution Dual 515 7 

Poolrite SQ Gemini Twin Dual 519 7 

Noria Duo Energy Smart Pump Dual 589 6 

Waterco Hydro Baker Nova Eco Multi 589 6 

Waterco Hydrostorm Eco 100 Multi 589 6 

Davey PMECO2 Dual 597 6 

Reltech Ecoflo V3 Multi 622 6 

Speck Badu Eco Touch 2 Multi 625 6 

Speck Speck 90-500DS Dual 625 6 

Davey SLLECO Single 654 6 

Zodiac Flo Pro E3 Multi 657 6 

Davey SLSECO Single 659 6 

Astral C330 1148108 Multi 722 5.5 

Astral P280 11485 Multi 725 5.5 

Astral VS340 11485-03 Aquatight Multi 725 5.5 

Davey SLS75 Single 816 5 

 

* Single = single speed; Multi = multiple-speed; VSP = variable speed 

 

  



REPORT Swimming Pool Pump Retrofit Trial 
 

43 

A2: Detailed householder survey results 

Introduction 
Surveys were conducted before and after the pool pump retrofits were undertaken to identify any 

changes in householder satisfaction with the operation of the pool pump, as well as to identify any 

changes with the way the householders used the pool pump. The detailed results for each household 

which participated in the study are provided below. 

 

General satisfaction with pool pump 
Householders were asked to rate their level of satisfaction with the pool pump on a scale of 1 (extremely 

satisfied) to 5 (extremely unsatisfied) both before and after the pump was replaced. The detailed results 

are provided in Table A1. 

 

TABLE A1: HOUSEHOLDER RATING OF SATISFACTION WITH THE POOL PUMP 

 Consumer Perception  

House 
No. 

Before After Change Comments 

PP1 4 1 -3 

Before - Old, noisy and temperamental. 
After - Starts straight away. Will install a timer in future - 
couldn't with the old pump. 

PP2 4 1 -3 
Before - Bit noisy, lacks good suction. 
After - Smaller, quieter. 

PP3 4 1 -3 
Before - It does the job but I'm sure it can do better. 
After - Very satisfied - overall it’s excellent. 

PP4 2.75 1 -1.75 
Before - Functionality (1), does job well. Power usage (4.5). 
After - Works well. No issues at all, uses less energy. Slower to 
start up than the older pump. 

PP5 3 1 -2 
Before - Pump function is good but is very old. 
After - Pump is quieter. Water is cleaner. 

PP6 2.5 1 -1.5 
Before - Consumes lots of energy. 
After - Very happy with the new system. 

PP7 3 2 -1 
Before - Pump is around 8 years old and was reconditioned 
after 5 years. 

PP8 2 1 -1 
Before - Expensive to run, noisy as well. 
After - Reduction in chemicals, better water quality, hopefully a 
reduction in energy costs. 

Av. 3.2 1.1 -2.0  
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Satisfaction with noise levels 
Householders were asked to rate their level of satisfaction with the noise level of their pool pump on a 

scale of 1 (extremely satisfied) to 5 (extremely unsatisfied). The detailed results are provided in Table 

A2. 

 

 

TABLE A2: HOUSEHOLDER RATING OF SATISFACTION WITH THE NOISE LEVEL OF THE POOL PUMP 

 Householder rating (1 to 5)   

House 
No. 

Before After Change Comments 

PP1 3 1 -2 
Before - Quite noisy. 
After - Very happy with the noise level. 

PP2 4.5 1 -3.5 
Before - It is a bit noisy. 
After - Quieter. 

PP3 4 1 -3 
Before - It is noisy but we can have a conversation, although 
the pump "hums" in the background. 
After - Very satisfied, can't hear a sound. 

PP4 2 2 0 

Before - Fairly quiet, not obtrusive. 
After - Start up noise is a bit weird and being high pitched 
could be annoying. Hasn't bothered us yet though. Running on 
medium it is a bit quieter than the old pump. 

PP5 3 1 -2 
Before - Is close to neighbour’s bedroom so have to think. 
After - Is very quiet. 

PP6 4 1 -3 
  
 

PP7 3 2 -1 
Before - Pump is placed so that it is not a problem. 
After - Quite happy. 

PP8 2.5 3 0.5 After - More noise on high setting. 

Av. 3.3 1.5 -1.8  

 

 

Householders were asked to comment on whether or not the noise from the existing pool pump had any 

effect on their lifestyle. The responses are shown in Table A3. 

 

 

TABLE A3: IMPACT OF POOL PUMP NOISE ON LIFESTYLE BEFORE RETROFIT 

House No. Comments 

PP1 Don't turn the pump on at night as it's too noisy. 

PP2 Set to run a night. No issues with the neighbours. 

PP3 Have had problems with neighbour complaining of pump noise in the past. 

PP4 The neighbours have some issues with the noise. 

PP5 No problems 

PP6 No problems 

PP7 Not really - pumps are located away from the house and run overnight. 

PP8 No, however run the pool pump at night. 

 

 

Following the retrofits the householders were asked to comment on any noticeable changes in the noise 
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level from the pool pump. The responses are shown in Table 4. 

 

 

TABLE A4: NOTICEABLE CHANGES IN THE NOISE LEVEL OF THE POOL PUMP FOLLOWING THE RETROFITS 

House No. Comments 

PP1 
Yes. The old pump was very loud compared to the new pump. Hardly notice that the [new] pump 
is on. 

PP2 Yes, the new pool pump is a lot quieter. You can really notice the difference. 

PP3 Yes, the new pump is very quiet. Very happy with this. 

PP4 
Short (5 to 10 second) high pitched sound when pump starts. When start mode is over the pump 
is quieter. On high the noise level is about the same as the old pump. On medium it’s only slightly 
less noisy than the old pump. On low it’s very quiet. 

PP5 Yes, it is very quiet. 

PP6 Definitely a lot quieter - just can't hear it. 

PP7 Quieter, don't notice its usage. 

PP8 Yes, it is noisier on high. 

 

 

Satisfaction with the cleaning system 
Householders were asked to rate their level of satisfaction with the pool cleaning system on a scale of 1 

(extremely satisfied) to 5 (extremely unsatisfied). The detailed results are provided in Table A5. 

 

 

TABLE A5: HOUSEHOLDER RATING OF SATISFACTION WITH POOL CLEANING SYSTEM 

 Householder rating (1 to 5)   

House 
No. 

Before After Change Comments 

PP1 4 2.5 -1.5 
After - Cleaning unit works on the low [speed] level but needs 

to go to [medium] if there are a lot of leaves in the pool. 

PP2 5 2 -3 
Before - Quite laborious. Have previously tried an automatic 
cleaner but the pump has inadequate suction. 
After - Better suction. 

PP3 5 1 -4 

Before - (Original) system didn't work well. This led us to 
purchase a free standing system that isn't linked to the pump. 
After - Very happy with our automatic pool cleaner - it's not 

connected to the pool pump but acts as a stand-alone unit. 

PP4 1.75 1.5 -0.25 

Before - 1.5 to 2. Still have to brush walls, but overall little 
maintenance needed. 
After - I've been very happy with our pool cleaning system 
since the pump was installed. Have to run on the medium 
setting. 

PP5 - 3  

Before - Manual cleaning currently. 
After - Creepy crawly is damaged so have to do a manual 
clean. 

PP6 - 2  After - Does the job. 

PP7 2 2 0 After - Still working fine. 

PP8 2.5 1 -1.5 

Before - Does need extra manual cleaning from time to time. 

The in floor cleaning system is ok.  
After - Less cleaning. 

Av. 3.4 1.7 -1.7  
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Householders were also asked a number of other questions to obtain information on the impact of the 

pool pump retrofit on their pool cleaning regime, the time they spent on pool maintenance and cleaning, 

and the quality of the water in the swimming pool. The responses to these questions are provided in 

Tables A6 to A9. 

 

 

TABLE A6: POOL CLEANING REGIME 

House 

No. 
Before retrofit After retrofit 

PP1 
Automatic cleaner operates when the pump 

is on. 
No change. 

PP2 
Fortnightly vacuum in summer. Use cover in 

winter. 
No change. 

PP3 
Have independent automatic pool cleaning 

system, and use leaf scooper. 

Yes. Haven't run the vacuum (creepy crawly) 

cleaner because normal pool cleaning setting on 

the pool pump has been sufficient. 

PP4 
Automatic cleaner. Brush pool down on 

weekends. 
No change. 

PP5 
Clean once or twice a week in warmer 

months and once a month in cooler months. 
No change. Think that there is now less sediment. 

PP6 

Once every 2 weekends in summer. No 

cleaning in winter - big clean at the start of 

summer. 

No change. 

PP7 Automatic cleaning as part of filtration. No change. 

PP8 
Automatic cleaning, supplemented by 

manual cleaning. 
No change. 

 

 

TABLE A7: TIME SPENT ON POOL MAINTENANCE AFTER THE RETROFIT COMPARED TO BEFORE 

House 
No. 

Comments 

PP1 Same as before. 

PP2 No change. 

PP3 Less time. Has been maintenance free. 

PP4 No change. 

PP5 Less time. Filter basket and pool is cleaner. 

PP6 No change. 

PP7 Same amount of time. 

PP8 Same amount of time. 
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TABLE A8: CHANGES IN THE QUALITY OF THE POOL WATER FOLLOWING THE RETROFIT 

House 
No. 

Comments 

PP1 No changes. 

PP2 No changes. 

PP3 Yes, pool water is clear all the time. With the old pump the water was murky. 

PP4 No changes. 

PP5 The water is cleaner. 

PP6 Looks to be cleaner. 

PP7 No changes. 

PP8 The water is better. 

 

 

TABLE A9: CHANGES TO THE CHEMICAL BALANCE OF THE POOL WATER FOLLOWING THE RETROFIT 

House 
No. 

Comments 

PP1 Don't know as haven't tested. 

PP2 No. 

PP3 Haven't checked yet. 

PP4 No change, has been stable. 

PP5 Salt water pool. Not a lot of chemicals. Looks clear, just needs salt. 

PP6 No changes noticeable. 

PP7 No change. 

PP8 No. 
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A3: Monitoring results for each house 

Below we provide a summary of the data collected from the metering equipment which was installed for 

each of the houses which participated in the Swimming Pool Pump Retrofit Trial. This includes details of 

the existing and replacement pump, details of the monitoring period, and a range of graphs which 

provide information on the usage and energy consumption of the pumps before and after retrofit: 

 The daily run-time of the pumps; 

 The daily electricity use of the pumps (kWh/day); 

 The average daily power consumption of the pumps (Watts); 

 Typical daily load (or power consumption) profile of the pumps – this shows how the power 
consumption of the pump varied during the day on a typical day; and 

 The average daily load (or power consumption) profile of the pumps – this shows how the 
power consumption of the pump varied during the day, averaged over all days on which the 
pump was operating. 

 

For houses PP1 to PP4 we provide data for both Stage 1 and Stage 2 of the Trials. 

 

House PP1 
Existing pump – Davey 6260-1, single-speed pump, > 30 years old. 

Replacement pump – Davey PowerMaster Eco 3 Series, 3-speed pump. 

 

 

Stage Start Date Retrofit Date End Date 

1 15/4/13 17/5/13 18/6/13 

2 9/1/14 - 10/6/14 

 

 

Daily run time of pump 
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Daily electricity consumption of pump 
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Average daily power consumption of pump 

 
 

 
 

Typical daily load profile of pump before retrofit 
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Typical daily load profile of pump after retrofit 

 
 

Average daily load profile of pump before and after retrofit 

 
 

 

House PP2 
Existing pump – Maxi Glass II, single speed pump, > 10 years old. 

Replacement pump – Davey PowerMaster Eco 3 Series, 3-speed pump. 

 

 

Stage Start Date Retrofit Date End Date 

1 10/4/13 17/5/13 20/6/13 

2 18/1/14 - 19/6/14 
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Daily run time of pump 

 

 

 

 

 

Daily electricity consumption of pump 
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Average daily power consumption of pump 
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Typical daily load profile of pump before retrofit 

 

 

Typical daily load profile of pump after retrofit 

 

 

Average daily load profile of pump before and after retrofit 
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PP2 Stage 1 - Typical Daily Load Profile Before Retrofit
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House PP3 
Existing pump – Onga PPP1100, single-speed pump, 5 years old. 

Replacement pump – Davey PowerMaster Eco 3 Series, 3-speed pump. 

 

 

Stage Start Date Retrofit Date End Date 

1 17/4/13 17/5/13 18/8/13 

2 9/1/14 - 14/6/14 

 

 

Daily run time of pump 
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PP3 Stage 1 - Daily Run Time of Pool Pump
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Daily electricity consumption of pump 

 

 

 

 

 

Average daily power consumption of pump 
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Typical daily load profile of pump before retrofit 

 

 

Typical daily load profile of pump after retrofit 
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Average daily load profile of pump before and after retrofit 

 

 

 

House PP4 
Existing pump – Hurlcon CX280, single-speed pump, 8 years old. 

Replacement pump – Davey PowerMaster Eco 3 Series, 3-speed pump. 

 

 

Stage Start Date Retrofit Date End Date 

1 12/4/13 17/5/13 19/6/13 

2 8/1/14 - 11/6/14 

 

 

Daily run time of pump 
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PP3 - Av Daily Load Profile of Pool Pump
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Daily electricity consumption of pump 
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PP4 Stage 2 - Daily Run Time of Pool Pump
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Average daily power consumption of pump 

 

 

 

 

 

Typical daily load profile of pump before retrofit 
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Typical daily load profile of pump after retrofit 

 

 

Average daily load profile of pump before and after retrofit 

 

 

 

House PP5 
Existing pump – Brook Compton Betts 8152STK-12, single-speed pump, 20 years old. 

Replacement pump – Davey PowerMaster Eco 3 Series, 3-speed pump. 

 

 

Stage Start Date Retrofit Date End Date 

2 29/1/14 27/2/14 10/6/14 
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PP4 - Typical Daily Load Profile After Retrofit
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Daily run time of pump 

 

 

Daily electricity consumption of pump 

 

 

Average daily power consumption of pump 
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PP5 - Daily Run Time of the Pool Pump
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PP5 - Daily Electricity Use of Pool Pump
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Typical daily load profile of pump before retrofit 

 

 

Typical daily load profile of pump after retrofit 

 
 

Average daily load profile of pump before and after retrofit 
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PP5 - Typical Daily Load Profile Before Retrofit
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PP5 - Typical Daily Load Profile After Retrofit
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House PP6 
Existing pump – Waterco Aquastream 100E, single-speed pump, 18 years old. 

Replacement pump – Davey PowerMaster Eco 3 Series, 3-speed pump. 

 

 

Stage Start Date Retrofit Date End Date 

2 30/1/14 28/2/14 9/6/14 

 

 

Daily run time of pump 

 

 

Daily electricity consumption of pump 
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PP6 - Daily Run Time of Pool Pump
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Average daily power consumption of pump 

 

 

Typical daily load profile of pump before retrofit 

 

Typical daily load profile of pump after retrofit 
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PP6 - Av Power Consumption of Pump when in Use

0

100

200

300

400

500

600

700

800

900

0
:0

0

0
:4

0

1
:2

0

2
:0

0

2
:4

0

3
:2

0

4
:0

0

4
:4

0

5
:2

0

6
:0

0

6
:4

0

7
:2

0

8
:0

0

8
:4

0

9
:2

0

1
0

:0
0

1
0

:4
0

1
1

:2
0

1
2

:0
0

1
2

:4
0

1
3

:2
0

1
4

:0
0

1
4

:4
0

1
5

:2
0

1
6

:0
0

1
6

:4
0

1
7

:2
0

1
8

:0
0

1
8

:4
0

1
9

:2
0

2
0

:0
0

2
0

:4
0

2
1

:2
0

2
2

:0
0

2
2

:4
0

2
3

:2
0

P
o

w
er

 C
o

n
su

m
p

ti
o

n
 (

W
at

ts
)

PP6 - Typical Daily Load Profile Before Retrofit
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Average daily load profile of pump before and after retrofit 

 

 

 

House PP7 
Existing pump – Hurlcon Bx 1.5, single-speed pump, 8 years old. 

Replacement pump – Davey PowerMaster Eco 3 Series, 3-speed pump. 

 

 

Stage Start Date Retrofit Date End Date 

2 30/1/14 28/2/14 5/6/14 

 

 

Daily run time of pump 
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PP6 - Av Daily Load Profile of Pool Pump
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Daily electricity consumption of pump 

 

 

Average daily power consumption of pump 

 

 

Typical daily load profile of pump before retrofit 
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PP7 - Daily Electricity Use of Pool Pump
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PP7 - Av Power Consumption of Pump when in Use
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Typical daily load profile of pump after retrofit 

 

 

Average daily load profile of pump before and after retrofit 

 
 
 

House PP8 
Existing pump – Hayward Super 2, single-speed pump, 20 years old 

Replacement pump – Viron eVo P600, 3-speed pump. 

 

 

Stage Start Date Retrofit Date End Date 

2 29/1/14 6/3/14 14/6/14 
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PP7 - Typical Daily Load Profile After Retrofit

0

200

400

600

800

1,000

1,200

1,400

1,600

0
:0

0

0
:4

0

1
:2

0

2
:0

0

2
:4

0

3
:2

0

4
:0

0

4
:4

0

5
:2

0

6
:0

0

6
:4

0

7
:2

0

8
:0

0

8
:4

0

9
:2

0

1
0

:0
0

1
0

:4
0

1
1

:2
0

1
2

:0
0

1
2

:4
0

1
3

:2
0

1
4

:0
0

1
4

:4
0

1
5

:2
0

1
6

:0
0

1
6

:4
0

1
7

:2
0

1
8

:0
0

1
8

:4
0

1
9

:2
0

2
0

:0
0

2
0

:4
0

2
1

:2
0

2
2

:0
0

2
2

:4
0

2
3

:2
0

A
v 

P
o

w
er

 C
o

n
su

m
p

ti
o

n
 (

W
at

ts
)

PP7 - Av Daily Load Profile of Pool Pump

Before After



REPORT Swimming Pool Pump Retrofit Trial 
 

69 

Daily run time of pump 

 

 

Daily electricity consumption of pump 

 

 

Average daily power consumption of pump 
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PP8 - Daily Run Time of Pool Pump
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PP8 - Daily Electricity Use of Pool Pump
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Typical daily load profile of pump before retrofit 

 

 

Typical daily load profile of pump after retrofit 

 

 

Average daily load profile of pump before and after retrofit 
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A4: Estimation of annual savings from retrofits 

 

TABLE A10: ASSUMED LENGTH OF SWIMMING AND NON-SWIMMING SEASON 

 Swimming Season Non-Swimming Season  

House No. Months Weeks Months Weeks Electricity Tariff Type* 

PP1 Nov to March 21.7 April to October 30.3 ToU – P / S / OP 

PP2 Nov to March 21.7 April to October 30.3 P 

PP3 Nov to March 21.7 April to October 30.3 ToU – P / OP 

PP4 Nov to March 21.7 April to October 30.3 ToU – P /OP 

PP5 Nov to mid-May 28.2 Mid-May to October 23.8 P 

PP6 Nov to March 21.7 April to October 30.3 P 

PP7 Nov to mid-May 28.2 Mid-May to October 23.8 ToU – P / S / OP 

PP8 Nov to March 21.7 April to October 30.3 P 

* ToU = time of use; P = Peak; S = Shoulder; OP = Off-Peak 

 

 

TABLE A11: ESTIMATED USAGE, POWER AND ENERGY CONSUMPTION – PRE-RETROFIT 

 Swimming season Non-Swimming season 

House 
No. 

Av. 
Days 
Used 
per 
Week 

Av. 
Hours 
Used 
per Day 

Av. 
Hours 
per 
Week 

Av 
Power 
(Watts) 

Annual 
Energy 
Use 
(kWh) 

Av. 
Days 
Used 
per 
Week 

Av. 
Hours 
Used 
per Day 

Av. 
Hours 
per 
Week 

Av 
Power 
(Watts) 

Annual 
Energy 
Use 
(kWh) 

PP1 1.79 6.0 10.7 878 204 1.19 6.0 7.1 878 190 

PP2 7.00 6.5 45.5 985 971 7.00 2.2 15.2 985 454 

PP3 5.10 7.3 37.2 1,328 1,071 2.14 4.9 10.5 1,328 422 

PP4 7.00 4.7 32.9 1,088 775 7.00 4.5 31.2 1,088 1,028 

PP5 7.00 6.7 46.6 1,187 1,556 7.00 4.1 28.8 1,187 816 

PP6 7.00 7.9 55.1 803 959 7.00 7.9 55.1 803 1,342 

PP7 7.00 4.9 34.4 1,319 1,279 7.00 4.1 28.4 1,319 893 

PP8 7.00 8.5 59.4 1,604 2,063 7.00 6.0 41.7 1,604 2,027 

Av 6.11 6.6 40.2 1,149 1,110 5.67 4.9 27.2 1,149 896 

Av - Ex 
PP3 

6.26 6.4 40.7 1,123 1,115 6.17 4.9 29.6 1,123 964 
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TABLE A12: ESTIMAGED USAGE, POWER AND ENERGY CONSUMPTION – POST-RETROFIT 

 

 

TABLE A13: ESTIMATED ANNUAL ENERGY, GREENHOUSE AND ENERGY BILL SAVINGS 

 Annual Savings         Total cost 
Differential 
cost 

House 
No 

Energy 
(kWh/yr) 

Saving 
(%) 

GHG 
(kg/yr) 

Tariff 
type 

Av 
Tariff 
(c/kWh) 

Energy 
Bill ($/yr) Cost ($) 

PB* 
(Yrs) 

Cost 
($) 

PB* 
(Yrs) 

PP1 27 6.8% 36 TOU 28.4 $7.6 $1,750 231.0 $550 72.6 

PP2 1,037 72.8% 1,399 Peak 22.1 $229.1 $1,750 7.6 $550 2.4 

PP3 -302 -20.2% -407 TOU 24.4 -$73.5 $1,750 -23.8 $550 -7.5 

PP4 670 37.1% 904 TOU 20.6 $138.0 $1,750 12.7 $550 4.0 

PP5 1,176 49.6% 1,588 Peak 28.8 $338.7 $1,345 4.0 $550 1.6 

PP6 1,676 72.8% 2,263 Peak 29.3 $491.1 $1,403 2.9 $550 1.1 

PP7 536 24.7% 724 TOU 19.8 $106.1 $1,403 13.2 $550 5.2 

PP8 2,157 52.8% 2,912 Peak 29.8 $642.9 $1,869 2.9 $550 0.9 

Av 872 43.5% 1,177     $235.0 $1,628 6.9 $550 2.3 

Av - Ex 
PP3 1,040 50.0% 1,404     $279.1 $1,610 5.8 $550 2.0 

* PB = payback period 

  

 Swimming season Non-Swimming season 

House 
No. 

Av. Days 
Used per 
Week 

Av. 
Hours 
Used 
per Day 

Av. 
Hours 
per 
Week 

Av 
Power  
(Watts) 

Annual 
Energy 
Use 
(kWh) 

Av. 
Days 
Used 
per 
Week 

Av. 
Hours 
Used 
per Day 

Av. 
Hours 
per 
Week 

Av 
Power  
(Watts) 

Annual 
Energy 
Use 
(kWh) 

PP1 1.79 6.0 10.7 829 193 1.19 6.0 7.1 806 175 

PP2 7.00 7.9 55.3 228 273 7.00 3.3 23.1 165 115 

PP3 5.10 7.3 37.2 1,164 939 2.14 11.6 24.8 1,138 857 

PP4 7.00 4.7 32.9 642 458 7.00 4.5 31.2 715 675 

PP5 7.00 6.7 46.6 387 508 7.00 4.1 28.8 1,001 688 

PP6 7.00 7.9 55.1 231 276 7.00 7.9 55.1 209 349 

PP7 7.00 4.9 34.4 992 962 7.00 4.1 28.4 996 675 

PP8 7.00 8.5 59.4 604 777 7.00 6.0 41.7 915 1,155 

Av 6.11 6.7 41.5 635 548 5.67 5.9 30.0 743 586 

Av - 
Ex 
PP3 

6.26 6.6 42.1 559 492 6.17 5.1 30.8 687 548 



REPORT Swimming Pool Pump Retrofit Trial 
 

73 

 

 



REPORT Swimming Pool Pump Retrofit Trial 
 

Sustainability Victoria 
Level 28, Urban Workshop, 
50 Lonsdale Street, Melbourne, VIC 3000 
Phone (03) 8626 8700 
Sustainability.vic.gov.au 
 
Published by Sustainability Victoria 
Swimming Pool Pump Retrofit Trial 
© Sustainability Victoria, April 2016 RSE029 

 
 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


