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Overview of Task 69 “Solar Hot Water for 2030” 
 
Many countries around the world have commitments/targets in place to run their economies on a 
significantly higher solar fraction by 2030. Hot water represents both a significant part of energy 
demand in most countries and a large, existing capacity of energy storage (via hot water tanks). In 
2023, solar hot water systems produced an estimated 456 TWh from an installed base of ~800 
million m2 of glazed and unglazed thermal collectors1. To put this in perspective, 456 TWh of the 
3,750 TWh global residential hot water energy consumption2 represents a ‘solar share’ of around 
12%. Thus, hot water applications have plenty of capacity for increasing their solar share. Task 69 
proposes that it is possible to re-accelerate the solar pathways to providing hot water for households 
and business through international knowledge exchange, conducting training, identifying best 
practices, and promoting the best new solar hot water components and systems for 2030. In Task 
69, we are focusing on 2 technologies: 

• Thermosyphons: The most used solar heating system (~57% of domestic hot water 
systems in operation in 2019) 

• PV Hot Water: Rapid PV growth! Can be simple (i.e., low cost) or advanced (i.e., soak up 
excess PV and power heat pumps).  

Both hot water technologies require very few moving parts, can be affordable and reliable, and 
provide opportunities for new products/components, but this paper will focus on the PV hot water 
technology.  
Why Convert PV Electricity  Hot Water? 
As photovoltaic (PV) system costs dramatically reduce, it may now be economically viable to use 
solar electricity to replace gas, and even solar thermal collectors, as an energy source for low-
temperature heating applications. The intentional use of PV electricity for domestic water heating 
represents an under-explored—but rapidly emerging—opportunity for innovation, self-sufficiency, 
and sustainable modernization. Task 69 from the International Energy Agency’s Solar Heating and 
Cooling Program suggests that the road to a low carbon future must include sustainable solutions 
for domestic hot water. This is for the simple reason that domestic hot water accounts for 
approximately 15 to 25 per cent of primary energy use in households [1]. As a vanguard sustainable 

 
1 Weiss, W., Spörk-Dür, M., Solar Heat Worldwide: 2024 Edition. Available online at: https://www.iea-
shc.org/Data/Sites/1/publications/Solar-Heat-Worldwide-2024.pdf, 2024. 
 
2 IEA, World total final consumption by source. Available online at: https://www.iea.org/reports/key-world-energy-statistics-
2021/final-consumption  2019. 
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energy technology, solar collectors produced an estimated 456 TWhth of domestic hot water from an 
installed global base of ≈ 800 million m2 of glazed and unglazed thermal collectors in 2023 [2]. To 
put this in perspective, 456 TWh represents around 12% of the 3,750 TWh global energy 
consumption for hot water energy [3]. Thus, despite a long history of success, solar hot water still 
has plenty of capacity for increasing its market share. For households who want to utilize their 
rooftop, it is now often more cost-effective to install a single large PV system that supplies both 
electricity and thermal needs (e.g., via an electric heated water tank or a heat pump water heater), 
rather than installing separate systems [4]. This Abstract summaries a recently published 
“Technology Brief” on PV hot water technologies—technologies that may hold the key to unlocking 
a higher solar share of energy consumption in the residential sector globally. The full report can be 
found here: PV Water Heating Technology Brief.  
 
PV2Heat Technologies 
In areas with unreliable grid service, high connection costs, or low up-front capital, “PV2Heat” 
systems may represent an ideal hot water technology. As shown in Figure 1(A), up to the end of 
2023, cumulatively there are now ≈30,000 “PV2Heat” systems installed in South Africa alone. These 
systems are nearly indistinguishable from a PV collector system when the hot water tank is in the 
building, as is demonstrated in Figure 1(B). Unlike a typical PV system, these systems do not use 
an inverter since all generated electricity is directed to resistive element(s) in the hot water tank. 
However, simply connecting PV modules to an existing electric resistance heater (not designed for 
a variable power input) may create an instantaneous current or voltage mismatch. To fix this issue, 
power modulation and well-designed the tank heating elements and control systems is needed. 
 
PV Self-Consumption Technologies 
PV self-consumption systems are of particular interest in markets with high levels of installed PV on 
the electrical grid. These systems can take many forms, from a simple power export flow 
diverter/controller to more advanced ‘smart’ or aggregated systems which interface with other 
household appliances, local networks of PV systems and households, or the grid. A uniting feature 
of these technologies is that they aim to avoid PV electricity exports after all electrical loas are met. 
This can be advantageous for both economic (e.g., depending on export / import price differences) 
and for grid stability reasons.   
 

PV Diverters  
PV diverters are an emerging category of home energy products designed to ensure excess rooftop 
PV electricity is directed to thermal loads at times when PV generation exceeds other home energy 
demands. Some examples of commercially available products developed by manufacturers in the 
United Kingdom are depicted in Figure 2. These products are relatively low cost (800-1700 AUD) 
and can connect to existing resistance heating element(s). However, most of these products are not 
suitable for connection with induction loads (i.e., heat pumps).  

https://task69.iea-shc.org/Data/Sites/1/publications/IEA-SHC-Task69-C.3_23-PV-Hot-Water-Technology-Brief.pdf
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Figure 1. PV2Heat systems. (A) Market development in South Africa between 2018 and 
2023; (B) Typical PV2Heat installations in South Africa, [Data & Photo Source: Lavhe 

Maluleke, Stellenbosch University, South Africa.] 

 

 
Figure 2. Commercial PV Diverters, including: (i) the Eddi from MyEnergi, (ii) the Solar 

iBoost from Marlec, and (iii) the Home Hot Water Controller from SolarEdge 

PV diverters can have a fast economic payback for households facing a large gap between import 
and export prices (e.g., at 0.2 USD/kWh price difference it only takes 2,500 kWh of self-consumption 
to break even). PV diverters include power electronics that can match the available excess solar 
generation to the resistive element of the tank regardless of the amount excess PV power and tank’s 

(i) (ii) (iii) 

(A) 

(B) 
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rated heating power. Sophisticated products can even coordinate with other internet-connected 
devices in the household and can even be aggregated to help manage the grid. If used effectively 
aggregated systems can be used as demand-side response systems offer ancillary services that 
may even help avoid grid infrastructure upgrades.   
As of the start of 2025, several PV inverter and electronics product manufacturers have begun to 
make PV diverter products. As shown in the non-exhaustive Table 1, the retail price for these 
products ranges from $800-1700 USD and they can achieve power output of 3.6 kW to 12 kW, 
depending on if single phase or three phase power is used. It should be noted that a critical concern 
with all PV diverters is the impact on power quality that they may have on the grid. At present their 
uptake is minimal, so their impact is small and may only have a small effect locally (i.e., via light 
flicker), a larger proliferation of them could impact appliance life expectancy and other grid 
synchronisation issues, so incremental power quality standards may need to be mandated in the 
different operating environments. 

Table 1. Comparison table of commercially available PV Diverter products. 

Manufacturer Product Retail 
Price 
(AUD) 

Maximum 
Power 

Capacity 

Control 
method 

Product Website 

myEnergy Eddi $995 3.68kW Pulse Width 
Modulation 

eddi+ | 3-phase 
solar power diverter 

| myenergi GB 

SOMA 
Energy 

SunMate $960-
$1,400 (3 

phase) 

3.6kW to 
12kW 

Pulse Width 
Modulation 

SunMate PV 
Diverter | SOMA 

Energy 
 

Catch Power Green Catch 
Gen 1 &3 

 

$795 4.8kW Burst Fire Green CATCH 
Power | CATCH 

Power 

Solar Edge Home Hot 
Water 

Controller 

$850 4.8kW Pulse Width 
Modulation 

SolarEdge Home 
Hot Water Controller 

| SolarEdge 

Fronius Ohmpilot $1,700 3kW (single 
phase) 

9 kW (three 
phase) 

Pulse Width 
Modulation 

Fronius Ohmpilot 

My-PV AC Thor $1,430 2 x 3kW Pulse Width 
Modulation 

AC•THOR (my-
pv.com) 

 
Smart Hot Water Tanks  

Another solution is smart hot water tanks. These have a good track record of installation in the UK 
(Mixergy) and in Australia (Powerstore by Solahart). Smart hot water tanks mitigate some of the 
issues of PV diverters because they represent a wholistic (albeit more costly than PV diverters) 
solution where the tank itself is designed to monitor the state of charge and would typically contain 
modulated heating capacity (e.g., between 30 and 3000 Watts). This allows higher PV utilisation as 
the thermocline moves up and down in the tank to act as a thermal battery. Advanced hot water 
tanks can also use machine learning to maintain this thermal stratification through predicted 
household draw patterns and to predict dynamic PV generation inputs (via weather forecasts) and 

https://www.myenergi.com/product/eddiplus/
https://www.myenergi.com/product/eddiplus/
https://www.myenergi.com/product/eddiplus/
https://www.somaenergy.com.au/sunmate
https://www.somaenergy.com.au/sunmate
https://www.somaenergy.com.au/sunmate
https://www.catchpower.com.au/product-page/green-catch-power
https://www.catchpower.com.au/product-page/green-catch-power
https://www.catchpower.com.au/product-page/green-catch-power
https://www.solaredge.com/en/products/residential/smart-energy/solaredge-home-hot-water-controller
https://www.solaredge.com/en/products/residential/smart-energy/solaredge-home-hot-water-controller
https://www.solaredge.com/en/products/residential/smart-energy/solaredge-home-hot-water-controller
https://www.fronius.com/en-au/australia/solar-energy/installers-partners/technical-data/all-products/solutions/fronius-solution-for-heat-generation/fronius-ohmpilot/fronius-ohmpilot
https://www.my-pv.com/en/products/ac-thor/
https://www.my-pv.com/en/products/ac-thor/
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price trends. These systems can also be aggregated as a large demand side management tool and 
to provide ancillary services to the grid.  
 
With generous rebate schemes in over 30 countries, heat pump installations are increasing 
exponentially at ~11% growth globally in 2022 [4]. Hot water heat pumps represent a small ~3% of 
the overall heat pump market, but this equates to ~6 million units sold in 2022 alone (from 200 million 
total heat pumps sold) [4]. Hot water heat pumps commonly use an air-source wherein two to three 
times more heat is pulled from the surrounding air than the input electricity. Thus, the benefit of a 
PV-powered heat pump system is that the overall solar-to-hot water efficiency can meet or exceed 
the conventional solar thermal collector efficiency, albeit at a relatively higher cost. As a simple 
example, a heat pump water heater with an annual average coefficient of performance (COP) of 3 
combined with a PV system efficiency of 16.7% will provide a solar-to-hot water efficiency of over 
50% (which is notably still below the 60% achievable with a solar thermal collector). Of course, the 
PV system has the advantage that it can be used to meet other electrical loads and would not just 
serve the hot water system. To achieve such substantial energy savings, it is necessary to limit the 
heat pump operation to the daylight hours (e.g., by starting the daily water heating at 10 am using a 
timer) and ensure the tank is large enough for only one tank reheat per day (for more details refer to 
Clift and Suehrcke in [5]). 
 

Hot Water from Grid PV  
As another category of PV hot water, conventional electric water heaters can utilize PV electricity 
from the grid. This is non-negligible in most markets today and is set to dramatically increase as 
global PV penetration increases. In 2022, about 4.6% of global electricity was produced from solar 
generators [6], so by default there is some solar share for conventional electric water heaters. 
Unfortunately, it is well below 4.6% since conventional water heaters predominately consume 
electricity in the early morning, late evening, and at night—times when little solar generation is being 
produced for the grid. However, this can be significantly boosted by selectively running heating 
cycles when PV electricity is available. This can be done locally or through centralized control 
mechanisms. Local control can be achieved by simple on/off timers integrated on the tank to allow 
heating elements to operate during the day (not at night), but a recent study found that this could 
only increase the PV supply to 38% [5]. More advanced control schemes can be designed to 
consider the grid and to optimize for consumer usage patterns and preferences (i.e., balance pricing 
structures with the risk of running out of hot water). On the other hand, centrally controlled water 
heaters represent an ‘old’ technology that might be adapted to a new electricity market. So-called 
‘controlled loads’ have a long history of use to provide customers with low cost ‘off-peak’ electricity 
from fossil fuel generators. More recently, utility companies and retailers in Australia have started 
designing new controlled load schemes that includes the peak solar generation periods so that the 
water heaters can soak-up solar electricity within distribution network while also benefiting from lower 
electricity tariffs.   
 
Conclusions 
Task 69 has found that PV hot water technologies present a compelling opportunity to increase the 
solar share of domestic hot water systems globally. With falling PV costs and rising efficiency, 
systems such as PV2Heat, PV diverters, smart hot water tanks, and PV-powered heat pumps offer 
scalable, cost-effective, and grid-supportive solutions. These technologies can replace traditional 
gas and thermal systems, enhance self-consumption, and contribute to grid stability. As adoption 
grows, careful attention to power quality and control standards will be essential. Task 69 highlights 
that integrating PV into hot water systems is not only technically viable today, but they may even 
represent a necessary foundation for the road to a low-carbon future. 
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