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SUMMARY 

The goal of reducing Australia’s carbon footprint calls for the development and implementation of 

new technologies which can help households to become more energy efficient. In the spectrum of 

such technologies of particular preference are those which do not require a large up-front capital 

investment and can be installed and operated by the consumer. Examples of implementation of such 

technologies are the transition from the incandescent to the energy efficient lighting to reduce 

lighting costs and the adoption of standby power controllers (SPC’s) to eliminate the standby power 

wastage. Both technologies have already helped to save billions of kWh’s of electricity and cut 

millions of tons of green house emissions. 

Another area, where equally significant energy savings can be achieved, and which for various 

reasons escaped the scrutiny for many years, is the area of heating and cooling by plug-in 

appliances, both portable and fixed, which accounts for a considerable portion of household 

electricity consumption in Australia.  

It is a well known fact that every 1 degree C of uncontrolled Heating/Cooling ads at least 10% to the 

related electricity costs and it is becoming widely understood that the key to managing Heating and 

Cooling costs lies in a precise digital room temperature control that can be achieved with a particular 

heating or cooling appliance. 

Unfortunately, the majority of over 10 million electric heaters and a significant portion window air-

conditioners currently used in Australian households are lacking the ability to correctly sense and 

digitally control the actual room temperature.  Such apparent lack of proper thermostatic control of 

millions of heating and cooling appliances results in an estimated 7.7 billion kWh’s of electricity 

being lost annually in Australia with the corresponding 7.7 million tons of the extra green house 

emissions.  

Despite its large scale, the difficulty in highlighting and solving this problem has been exacerbated by 

a fairly common misconception, in part sustained by the appliance manufacturers, that the built-in 

appliance thermostats provide adequate means of automatic room temperature control. 

Unfortunately, with a rare exception, this is not the case.  
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This paper presents an innovative technology, which can help to eliminate this nationwide energy 

waste by poorly controlled heaters and air-conditioners through retrofitting them with an accurate 

thermostatic control via a simple electronic device – EnergySmart Thermostat, HeatermateTM. 

Heatermate is a plug-in digital thermostat, which requires no wiring and can be easily installed by 

the consumer. Once installed, the device overrides the crude thermostat of an existing heater or air 

conditioner and provides it with a precise digital room temperature control. 

By retrofitting millions of poorly controlled heaters and air-conditioners currently used in Australia 

with the precise digital room temperature control via a simple and inexpensive plug-in device, this 

new technology has the potential of making a sizable contribution to the reduction of country’s 

carbon footprint while helping individual households to cut their power bills. 
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The problem of energy “spill-over” by heaters and air-conditioners 

When filling their car with petrol nobody wants to spill half of it on the ground from an overflowing 

petrol tank, and while doing this on a daily basis may sound outrageous, yet this is exactly what 

happens to electrical energy with the majority of electric heaters and a large portion of window air-

conditioners currently used in Australia, resulting in huge energy waste nationwide. 

Portable heating/cooling appliances are quite popular in Australia due to its relatively mild climate. 

Estimates based on the published data [1] indicate that there are currently over 10 millions portable 

electric heaters and several millions portable and window air conditioners owned by the Australian 

households with the energy consumption by these appliances making up to 40% of household 

electricity bills.   

More recently, largely owing to the State and Federal Governments efforts in energy saving 

education, more Australians are learning that the key to managing their heating and cooling costs 

lies in a precise digital room temperature control, since every 1 degree C of uncontrolled 

heating/cooling ads  at least 10% to the related electricity costs [2]. Let us call it “10% per degree” 

rule. 

However, having learnt about this “10% per degree “rule, many existing users of heaters and air-

conditioners discover with frustration that their heating/cooling appliances lack the accuracy in 

setting and maintaining the room temperature with a 1 degree precision to save energy by 

implementing this rule in practice.   

While many of the existing portable heaters and air conditioners do have a thermostat, it is typically 

a knob-dial style with an arbitrary scale (e. g. 1-10) which (i) does not provide the required accuracy 

in setting the room temperature, (ii) its setting is not directly related to the actual room temperature 

since it is located inside the heater or air conditioner and mainly responds to the temperature inside 

the heater/air-conditioner, not to the temperature of the room and, it is the latter that needs to be 

controlled to implement the “10% per degree” rule in practice. 

For heaters, this temperature control problem is illustrated in Figure 1, where the controls of a 

typical column heater are shown. Not only the arbitrary scale of the mechanical knob-dial type 

thermostat cannot provide the required one degree C accuracy in the room temperature setting, but 

also, being located within the heater enclosure, this thermostat regulates the temperature of the 

heater, not the temperature of the room. Indeed, the temperature within the enclosure of this 

heater, when it is in operation, can easily reach over 30-40 deg C, whereas the user would want to 

shut the heater off when the actual room temperature reaches e. g. 20 deg C, which this thermostat, 

unfortunately, cannot do.   
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    Figure1. Controls of a typical column heater. 

The above limitation means that the same thermostat setting on the majority of the existing heaters 

(i.e. the same heater temperature) will result in different room temperatures depending on the 

changing external and internal conditions from day to day and during the same day or night. As a 

result of such uncertainty, the mechanical thermostat needs frequent manual adjustment to try to 

keep the room temperature constant.  A typical example of such manual adjustment is when parents 

of a baby need to come and check the temperature in their baby room and adjust the heater 

thermostat several times during the night to make sure that it is not too cold or hot for the baby. In 

this case the parents are approaching this issue from the point of view of safety and comfort for 

their baby. From the energy saving point of view, every time the room temperature exceeds the 

optimal temperature the energy is inevitably wasted and, day after day, this results in quite 

substantial cumulative additional energy costs. 

It should be noted that the problem of the built-in heater thermostats is not new. It came to the 

attention of the US energy efficiency professionals quite a while ago [3], however the only proposed 

solution was to use a separate hard-wired wall thermostat, which is both expensive to install and 

which to some extent would defeat the purpose of a portable plug-in appliance. 

In Australia, a study was commissioned by the Government into standby power consumption by 

electric heaters with the corresponding Minimal Energy Performance Standards (MEPS) introduced 

for heater standby power specifications [4]. However, the main source of the energy waste by 

electric heaters - their poor thermostatic control - somehow has escaped the Government scrutiny 

and has not been included in any of its MEPS or energy efficiency ratings programs. 

While the poorly controlled electric heaters represent the majority of the existing heater stock in 

Australia, one might expect that the newer heater models would come with a better thermostatic 

control. Unfortunately, this is not the case. We have tested 3 brand new heaters purchased during 

2013 heating season, one of each of the common heater types: an oil/column heater, a convection 

heater and a fan heater. These heaters are pictured in Figure 2 and include (a) Click oil heater, (b) 
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Arlec convection heater and (c) Heller fan heater. Each of these heaters came equipped with a built-

in thermostat. 

                

         

Figure 2. Brand new heater models available during 2013 heating season: a) – Click oil heater, b) – 

Arlec convection heater, c) – Heller fan heater. 

The testing procedure consisted of setting the heater thermostat to 60% of the total scale and 

observing whether the heater can maintain a constant room temperature based on this setting. The 

room temperature was monitored by a temperature data logger located sufficiently away from the 

heaters not to be influenced by their heat directly.  

a. 

c. 

b. 

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Qx3DF1yc7s4zWM&tbnid=4defZkpWYzdW0M:&ved=0CAUQjRw&url=http://www.getprice.com.au/HELLER-2000W-Upright-Fan-Heater-with-Oscillating-Base-Gpnc_125--108331168.htm&ei=HP12UvaMJoWEkgWrtoDoDQ&bvm=bv.55819444,d.dGI&psig=AFQjCNEmpUVDNKDuPy4V9BpqfftHl-YpSA&ust=1383616091642488
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The graphs showing the room temperature as a function of time for each heater type are presented 

in Figure 3.  

   

 

   

 

   

 

Figure 3. Room temperature drift vs. time for a fixed thermostat setting (0.6)  for a) - Click oil heater, 

b) - Arlec convection heater, c) - Heller fan heater.  
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One can see that in all three cases the room temperature continues to rise despite the fixed position 

of the heater thermostat.  As mentioned earlier, due to the thermostat proximity to the source of 

heat, its setting mainly controls the amount of heat that heater delivers into the room with little 

correlation with the actual room temperature. 

These tests illustrate that even the newer heater models do not have an adequate thermostatic 

control, and in order to save energy and prevent overheating their thermostats need to be 

constantly manually adjusted, which is hardly practically possible. It should be noted once again, that 

the point in question here is not the heater thermostat “accuracy” to utilise the “10% per degree” 

rule, the point here is about the lack of correlation between the thermostat setting and resultant 

room temperature altogether. 

In retrospect, the reliance on the built-in heater thermostats, despite their flawed functionality, has 

been based on a fairly common misconception, which was brought about and has been sustained for 

years by the heater manufacturers, who state in their manuals that “the built-in thermostat allows 

the user to set and maintain a desired room temperature”. Unfortunately, this misconception costs 

the users of electric heaters dearly, which is why they have the reputation of “costing a fortune to 

run”. However, as will be shown later, once the thermostatic control problem is solved, the heater 

running costs could be reduced to a fraction of what they have been known to be. 

The problem of room temperature control with the non-digital air-conditioners is generally similar. A 

typical non-digital window/wall air-conditioner is shown in Figure 4. As with the heaters, the knob 

thermostat does not provide the required 1 degree C accuracy of the temperature setting. 

Furthermore, due to the fact that the room air intake grill (where the thermostat sensor is located) 

and the output grill (where cool air comes out) are located next to each other, as shown in Figure 4, 

the actual room temperature measurement that is performed by this knob thermostat is somewhat 

questionable. These deficiencies can easily lead to several degrees errors in temperature control 

which, in turn, can lead to energy losses in accordance with the “10% per degree” rule. 

 

Figure 4. Control of a typical non-digital window/wall air-conditioner. 
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To summarise the above discussion, the required solution (i.e. apart from the constant manual 

adjustment of the knob thermostat of heater or air-conditioner) is that of the proper digital room 

temperature control, which implies that the user can set the desired room temperature with an 

accuracy of 1 degree C using a digital display (18-20 degrees C  for a heater or 23-25 degrees C for an 

air-conditioner) and that this room temperature will be maintained automatically regardless of the 

changing external/internal conditions.  

To implement such digital room temperature control, two requirements must be satisfied: (i) the 

thermostat should have a digital display and controls to enable the required temperature setting 

with one degree accuracy and (ii) the temperature sensor should be reading the actual room 

temperature, not the temperature inside the heater or air-conditioner. 

 

 

 

 

 

The Solution 

The device of the new technology presented in this paper is designed to provide the opportunity to 

retrofit the digital temperature control to any existing non-digitally controlled heater and air-

conditioner, helping their users to save energy based on the “10% per degree” rule.  The only 

requirement to the heater or air-conditioner to work with the digital plug-in thermostat of this new 

technology is that the appliance should be able to restart after power reconnection, which is the 

case for all non-digitally controlled units with a mechanical ON/OFF button. 

The idea behind the solution is quite simple: instead of locating the room temperature sensor within 

the heater or air-conditioner, it should instead be located in an external thermostat, which is 

physically separated from the heater/air-conditioner and where the sensor is not influenced by the 

heat/cold that they generate. Furthermore, if this external thermostat is made to be digital, both of 

the problems discussed above, i.e. (i) the correct room temperature measurement and (ii) the 

accuracy of setting of the desired room temperature, are respectively solved. Finally, to enable a 

quick and easy set up by the user (i.e. to avoid any expensive electrical wiring), the device should 

also be a “plug-in” type, whereby the thermostat could be plugged into a power outlet and the 

existing heater or air-conditioner could simply be plugged into it. 

All these requirements are realised in a digital plug-in thermostat of the new technology, 

EnergySmart Thermostat - Heatermate, shown in Figure 5.  
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Figure 5. EnergySmart Thermostat, Heatermate, a plug-in digital thermostat - the key device of the 

new energy saving technology. 

 

This plug-in electronic device simultaneously displays the current room temperature as well as the 

set room temperature, which can be adjusted by means of digital controls located on the front 

panel. These controls are also used to switch between Heating and Cooling modes for the device to 

be used to control a heater or an air-conditioner, respectively.  

This is how it works for heaters. The user plugs the device (Heatermate) into the power point and 

plugs their electric heater into the Heatermate socket. He/she then sets the desired room 

temperature on the Heatermate display and leave the heater in the ON position, with its thermostat 

permanently set to maximum (e.g. to 10 out of 1 - 10 scale). With this maximum heater thermostat 

setting, the heater will produce the maximum heat output to heat up the room quickly and 

efficiently. Once the set room temperature is reached (e. g. 20 degrees C), Heatermate will 

disconnect the heater from the power and the heat will start to slowly dissipate within the room. 

After a while, when all heat is dissipated, the room begins to cool down. When its temperature 

drops by more than 1 degree below the set point (e.g. to 19 degrees C as in the above example), 

Heatermate will connect the heater back to power and the room will begin to warm up again. When 
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the set room temperature (e. g. 20 degrees C) is reached, Heatermate will disconnect the heater 

from the power and so on. Overall, Heatermate will cycle the heater on and off as necessary to 

maintain the set room temperature within one degree of the set point, e. g. between 19 and 20 

degrees C. Such digital room temperature control delivered by Heatermate will provide the users of 

the existing non-digitally controlled heaters with the opportunity to save energy based on the “10% 

per degree” rule.  

The operation of Heatermate with air-conditioners is similar, but reversed: the air-conditioner will 

be turned ON when the room temperature exceeds the set temperature by more than one degree C 

and turned OFF when the room temperature is lowered (the room is cooled down) to the set 

temperature. For example, if the set temperature is 24 degrees C, Heatermate will cycle the air-

conditioner to maintain the room temperature between 24 and 25 degrees C, a similar performance 

to a permanently fixed electronic thermostat of a ducted reverse cycle air-conditioning system. In 

this case, however, to save energy a window/wall or portable air-conditioner is used to cool the one 

room which is used, not the entire house. 

Figures 6 and 7 below illustrate the use of Heatermate with all common heater and air-conditioner 

types. 

 

Figure 6 (below). The use of EnergySmart Thermostat – Heatermate, to retrofit digital temperature 

control to different types of non-digitally controlled electric heaters currently used in Australian 

households:  

a.) – radiant; b.) – column; c.) – convection; d.) – fan. 
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Column Heater with retrofitted 

digital room temperature control. 

The heater knob thermostat is 

permanently set to maximum. 

Digital plug-in thermostat takes over 

the control of the heater. 

Convection Heater with retrofitted 

digital room temperature control. 

The heater knob thermostat is 

permanently set to maximum. 

Digital plug-in thermostat takes 

over the control of the heater. 

b. 

c. 
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Figure 6 (above). The use of EnergySmart Thermostat – Heatermate, to retrofit digital temperature 

control to different types of non-digitally controlled electric heaters currently used in Australian 

households:  

b.) – radiant; b.) – column; c.) – convection; d.) – fan. 

 

 

 

Figure 7 (below). The use of EnergySmart Thermostat – Heatermate, to retrofit digital temperature 

control to different types of non-digitally controlled air-conditioners currently used in Australian 

households:  

a.) – window/wall; b.) – portable.  
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Figure 7 (above). The use of EnergySmart Thermostat – Heatermate, to retrofit digital temperature 

control to different types of non-digitally controlled air-conditioners currently used in Australian 

households:  

a.) – window/wall; b.) – portable.  
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Energy savings with Heatermate 

In order to make an estimate of the expected energy savings which Heatermate retrofit can deliver, 

one needs to establish a basis for comparison i.e. take a typical energy consumption of an electric 

heater under a BAU (business as usual) scenario. There are numerous consumer education 

publications which contain this type of information. One of them is an Ausgrid brochure on heating 

[5], an excerpt from which is shown below. It states that all three common heater types (fan, oil and 

convection) cost 45 cents per hour to run. The heater power rating is assumed to be 2.4 kW and the 

heater ON cycling is 70% of the time. The electricity cost is taken as 27c/kWh, which translates into 

an hourly electricity consumption of 1.66 kWh. If the heater is used for 9 hours a day (e.g. from 

10pm to 7am), the daily electricity consumption will be 14.94 kWh.  

 

Having noted this expected daily energy consumption as the basis for comparison, we will now look 

at the experimental data which were collected to establish how much power a properly 

thermostatically controlled heater should consume. 

The energy consumption measurements were carried out over 3 winter months (June, July, and 

August) of 2013 in a residential dwelling in Sydney. The room under test was located on the second 

floor of a two storey house and had an area of 12.5 square meters and 2.4 meter ceiling height. It 

had two single glazed North facing windows. The windows were not specifically sealed, but did not 

have any visible gaps when closed. A draught protector was placed under the door. The dwelling was 

of brick veneer construction with insulation in the ceiling.  

The schematic of the experimental set up is shown in Figure 8.  

http://www.google.com.au/url?sa=i&source=images&cd=&cad=rja&docid=FOZEoF8iZ7Zp0M&tbnid=q-KnOY47YW_ijM:&ved=0CAgQjRwwAA&url=http://uminaslsc.org.au/sponsors/sls-sponsors/&ei=E9t6UsWLGYK6iAeb7YDYBA&psig=AFQjCNGU4fHV6EOqcM0Pie8tmEkXphoZWQ&ust=1383869587444260
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Figure 8. Daily energy consumption measurement set-up. 

Heatermate was used to control a 1.5kW oil heater, whose thermostat was set to maximum. 

Heatermate was plugged into a timer, which was set to switch the heater ON at 10pm and switch it 

OFF at 7am, providing 9 hours of operation per day. Heatermate control temperature was set at 20 

degrees C and remained on that setting for the duration of the experiments. The whole set up was 

connected to a mains socket via a plug-in power meter and its energy consumption readings were 

taken daily. To observe the dynamics of the thermostatic control by Heatermate, the room 

temperature measurements were taken in real time using a temperature data logger located at the 

height of approx 1 meter from the floor level and sufficiently separated from the heater not to be 

directly influenced by its heat.  
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Figure 9. Daily power consumption with average monthly values for a) - June, b) - July and c) - August 

2013. 

The results of the energy consumption measurements for the months of June, July and August of 

2013 are shown in Figure 9 a, b and c, respectively. The average daily consumption over the entire 

heating season (the average of the three months) was 1.44 kWh. One can see that the daily energy 

consumption varied significantly from day to day with the heater sometimes being kept OFF 

completely by Heatermate on warmer nights (the daily consumption = 0kWh) or with the heater 

consuming over 4kWh on colder nights to maintain the set temperature of 20 degrees C.  

The corresponding dynamics of the thermostatic control delivered by Heatermate are shown in 

Figure 10 a, b, and c, where the temperature logger data are presented for three different energy 

consumption cases. In the first instance (a), when the daily consumption was only 0.3kWh, it can be 

seen that the room temperature was decreasing gradually over the course of the night and only 

early in the morning Heatermate turned the heater ON once to bring the temperature to the set 

level resulting in quite a small consumption. In the second case of 1.3kWh consumption (b),  

Heatermate turned the heater ON and OFF several times as necessary after the room first cooled 

down below the set point approximately 3 hours into the night. Finally, on a relatively colder night 

when the consumption was 2.4kWh (c), around 1kWh about the season’s average, Heatermate, 

when turned on at 10am by the timer, first brought the room temperature to the required level 

keeping the heater continuously ON for about an hour and then cycled the heater ON and OFF to 

maintain the set temperature of 20 degrees C.  

In can be seen that in each of the three cases illustrated in Figure 10  Heatermate finetuned the 

energy consumption, tuning the heater ON and OFF as necessary to maintain the set temperature 

and choosing the best operational regime to consume as little energy as possible on each particular 

day.  This represents the fundamental energy saving functionality of a proper thermostatic control, 

that Heatermate is designed to retrofit to any electric heater.  

When controlled by Heatermate, the power rating of the heater does not make a difference to the 

daily consumption, provided that the heater power is adequate to bring the room to the set 

temperature.  Furthermore, Heatermate control allows one can to use a more powerful heater with 

the advantage of warming up the room quicker, but without running the risk of wasting energy on 

heating beyond the optimal temperature, which otherwise happens quite often with powerful 

heaters. 
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Figure 10. Real time data logger measurements of room temperature when heater is controlled by 

Heatermate (set temperature = 20 degrees C) for three different daily energy consumptions. 

One can also note from the graphs in Figure 10 that the room temperature fluctuations resulting 

from the heater cycling by Heatermate, as measured by the temperature data logger, are around 0.5 

of a degree, whereas the Heatermate differential as described earlier (it is also called thermostat 

hysteresis - the temperature difference between ON and OFF states) is 1.0 degree C. The reason for 

this seeming discrepancy is a feature of the Heatermate design which accounts for a slightly lower 

temperature at the level of the power point, where Heatermate is located, compared to where the 

room temperature is usually measured. The end result is the smother room temperature fluctuation 

curve with around 0.5 degree C room temperature fluctuations. 
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The day to day energy consumption during the entire winter season, as finetuned by Heatermate 

(Fig. 9 a, b and c), mainly depends on the outside temperatures, with the correspondingly higher 

consumption on colder nights and lower consumption on warmer nights. Since Heatermate 

maintains a constant room temperature by precisely compensating for heat losses from the room 

and since, in turn, the heat losses increase linearly with the difference between the inside and 

outside temperatures [6], the daily consumption for a fixed inside temperature should be linearly 

dependent and inversely proportional to the outside temperature, i.e. the lower the outside 

temperature, the proportionally higher the consumption.   

Figure 11 represents the combined energy consumption data from the above measurements plotted 

vs the corresponding night temperatures in Sydney as recorded by the Australian Bureau of 

Meteorology (ABOM) for June, July and August 2013..  

 

Figure 11. Combined monthly data showing dependence of daily power consumption on the outside 

temperatures as recorded by Australian Bureau of Meteorology. 

 

A linear interpolation was applied to these data to obtain the expected inversely proportional 

dependence of the energy consumption on the night temperature with the resultant line slope of     

1.25kWh per every 1 degree C of the reduction in the outside temperature. This dependence 

enables one to estimate the daily energy consumption for a comparable dwelling for different night 

temperatures. For example, it is known that the 2013 winter season in Sydney, during which the 

above daily consumption data were collected, was warmer than the average. ABOM data provide 

the long term average night temperature on record for Sydney for the 3 months of winter (June, July 

and August) of 8.76 degrees C, whereas the average night temperature of 2013 winter season was 

10.36 degrees C, 1.60 degrees C higher than the long term average.  
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Using the linear dependence in Figure 11, one can estimate a more realistic, longer term energy 

consumption for Sydney based on the data obtained during the “warmer than usual” 2013 winter 

season by adding the expected increase in the energy consumption for the lower average 

temperature:  1.44 + 1.25x1.60 = 3.44 kWh.  This is the average daily consumption for an average 

Sydney winter to maintain a 12.5 m2 room at 20 degrees C by a properly thermostatically controlled 

heater.  

Similar calculations can be done to find out the expected daily energy  consumption for a similar 

dwelling for other Australian locations. For example with the long term average night winter 

temperature in Melbourne (as per ABOM) being 6.5 degrees C, a 2.26 degrees lower than in Sydney, 

the expected average daily consumption to maintain a similar room at 20 degrees C in Melbourne 

will be 6.27kWh. 

The advantage of the precise thermostatic control is that it enables the user to find the right balance 

between one’s comfort preferences and one’s budgetary/environmental considerations.  As 

discussed above, since the heat losses are directly proportional to the difference between the inside 

and outside temperatures and, since Heatermate works to precisely compensate for these losses, 

the reduction in the set temperature will allow the user to proportionally reduce their daily energy 

consumption as per dependence in Figure 11, i.e. achieve 1.25 kWh less in daily consumption with 

every degree of the set temperature reduction. In the above example of a similar room in 

Melbourne, which would take on average 6.27kWh per day to maintain it at 20 degrees C over 

winter season, the reduction in the control temperature to 18 degrees C would allow the user to 

reduce the average daily consumption to 3.77kWh, which would then become comparable to that in 

Sydney.  

For the purposes of energy consumption estimates for other types of dwellings we should note that 

the room under test in the above daily consumption measurements had an area of 12.5 square 

meters. The average bedroom size in Australia is 9.0-9.9 square meters [7] and since the heat losses 

are proportional to the size the room the energy consumption of a properly thermostatically 

controlled heater to maintain the same temperature in a smaller room will be proportionally 

smaller. 

Generally speaking, electric heaters are not a cost effective option to heat large common areas in a 

house (as compared to heat pumps whose electricity/heat conversion efficiency several times 

higher), however they are ideal and the only option for heating bedrooms and individual rooms, 

since even in houses with ducted reverse cycle air-conditioning, with its single thermostat located in 

a common area, it is impossible to heat individual bedrooms with individual room temperature 

control. In this situation the most economical solution would be to use the ducted reverse cycle air 

conditioning  when one needs to heat up the entire house, but use properly thermostatically 

controlled electric heaters to heat only the rooms which are being used, e. g. heat only the 

bedrooms at night. 

To summarise the above discussion, one can see that a proper thermostatic control provides a 

twofold advantage to the user: (i) by accurately controlling the power consumption it ensures that 

no energy is used beyond one’s set temperature requirement and (ii) it allows the user to find a 

reasonable compromise for their energy budget by lowering the set temperature and using other 

means, such as wearing warmer clothing, to keep the heating costs under control. When fitted with 
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a proper thermostatic control, the statement “this heater costs a fortune to run” will no longer be 

applicable since now the users will have the right automatic controls under their disposal to prevent 

any unwanted cost overruns.  

With the above considerations in mind and assuming that the heater users in different States will 

use the advantage of the precise digital room temperature control offered by Heatermate and set 

the room temperature to the level which is appropriate for their climate zone (which is generally the 

case, since people tend to get accustomed to the climate they live in), one can take 3.0 kWh as  a 

reasonable average daily consumption figure to heat up an average size bedroom across different 

Australian States, where electric heaters are used in winter.  

The comparison of the energy consumption and running costs of a properly thermostatically 

controlled heater i.e. any heater which is controlled by Heatermate, with a standalone heater is 

presented in Table 1. 

Table 1. Running costs and energy consumption of a standalone electric heater and a heater 

controlled by Heatermate. 

 Stand 
alone 
Heater 
running 
costs

1
, $ 

Stand alone 
Heater 
Energy 
consumption, 
kWh 

Heatermate 
controlled 
Heater 
running 
costs, $ 

Heatermate 
controlled heater 
energy 
consumption

2
, 

kWh 

Cost savings 
with 
Heatermate, 
$ 

Energy 
savings with 
Heatermate, 
kWh 

Daily
3
 4.05 14.96 0.81 3.0 3.24 11.96 

Over 
Heating 
season

4
 

372.60 1,376.32 74.52 276.0 298.08 1,100.32 

1 - as per Ausgrid brochure [4] 
2 - to maintain 10m

2
 bedroom at 18-20 deg C. 

3 - 9 hours daily use 
4 - winter months: June, July and August 
 

In can be seen that, compared to the commonly accepted running costs of an electric heater, the 

proper thermostatic control provided by Heatermate helps to save around $300 per year with the 

corresponding 1,100 kWh reduction in the electricity consumption. Since the generation of 1 kWh of 

electricity requires the emission of around 1 kilogram of carbon dioxide, the energy savings 

delivered by one Heatermate can reduce the green house emissions by approximately 1.1 ton per 

year.  

 

Energy savings and the reduction of green house emissions in Australia. 

The existing electric heater stock in Australia is around 10 million units, on average one electric 

heater per each Australian household.  The physics of direct electrical heating dictates that all 

electric heaters, regardless of their type and model, are equally efficient in converting electrical 

energy into heat [8], i.e. they all produce 1W from 1W of electricity. What makes one heater more 

energy efficient than the other is how well the heater is controlled thermostatically and, as evident 

from the above discussion, the thermostatic control of the majority of the existing heater stock is 

quite poor. Since Heatermate can retrofit a precise thermostatic control to any electric heater, which 
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is otherwise 100% efficient in conversion of electricity into heat by definition, it can make all existing 

heaters in Australia as energy efficient as possible. 

Hypothetically speaking if the 10 million heaters currently used in Australia were fitted a precise 

thermostatic control via Heatermate retrofit, quite a significant energy savings and greenhouse 

emission reduction can be achieved. From the 1,100kWh energy savings for one heater, as per Table 

1, the overall potential for energy savings is 11 billion kWh of energy per year. However, this figure 

should be considered as the top of the range of the energy savings estimate as it is based on the 

assumption that all 10 million electric heaters of the existing stock in Australia are regularly used 

during winter seasons. In reality one needs to take into account that there may be some percentage 

of the existing heaters which are used only occasionally or perhaps not used at all for various 

reasons.  In the absence of the relevant published data, we will conservatively assume that 30% of 

all existing heater stock belongs to the latter category.  

With this correction taken into account, the expected annual energy savings will be 7.7 billion kWh 

with the corresponding reduction in the green house emissions by 7.7 million tons per year.  

The above estimate is based on heating applications only and therefore does not include possible 

energy savings that can be achieved when Heatermate is also used to control non-digitally controlled 

air-conditioners (Fig. 7 a, b). It is understood that the total energy savings figure would be higher 

with the air-conditioning applications added, however, in the absence of the relevant experimental 

data it is not possible to arrive at a reasonably justified figure in that regard and we have decided to 

leave it out at this stage. 

Overall, in the cost analysis of various abatement options, this technology would fall under the 

category of “negative marginal costs” options, meaning that investing in such options would 

generate positive economic returns over their lifecycles [9].  
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Conclusions 

 A new energy saving technology, EnergySmart Thermostat – Heatermate, has been 

developed.  

 It helps Australian families to cost-effectively retrofit a digital room temperature control to 

any existing electric heater or air conditioner and cut their heating/cooling costs.  

 The key device of this new technology, a plug-in digital thermostat, requires no wiring and 

can be easily installed by the consumer.  

 By retrofitting millions of poorly thermostatically controlled heaters and air-conditioners 

currently used in Australia with the precise digital room temperature control, this new 

technology has the potential of making a sizable contribution to the reduction of country’s 

carbon footprint. 

 Since its introduction in 2012, Heatermate has already helped thousands of families in 

Australia and New Zealand to reduce their power bills. 
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