
SOLAR HOT 
WATER 
fOR COOL 
TEmpERATE  
CLimATES

A solar water heater reduces 
household energy use, reliance 
on the grid and greenhouse gas 
emissions by making use of the 
sun. A solar hot water heater  
unlike household consumer goods 
comes with a payback.

It’s unlikely you’ll make a good decision 
when puddling in the water from the 
failed tank of your conventional system. 
You need to take time to consider 
what is available and what you might 
reasonably expect to save. It’s sensible 
to make your plumbing system and 
lifestyle, energy and water efficient 
before installation. It’s the sort of 
system you need to “keep a weather 
eye on” rather than plug in and forget. 
Remember that the past way of doing 
things may contribute to present 
problems and is probably not the  
way of the future.

Colin Atkins  / Todd Houstein  
Rob McGregor  / John Todd   

TA S M A N I A N  B R A N C H 

Fig 9  Heat trap in outlet pipe. (Photo: Colin Atkins)



pERfORmANCE
Expectations. A well installed solar hot water 
system in Tasmania should be able to meet 50 
- 75% of hot water needs in winter and all hot 
water needs in summer. 

Systems need to work at the top end  
of expectations to make them a good  
proposition both for owners and the  
subsidising authorities. 

Unfortunately there is no published  
performance data and little reliable  
information available. Agencies selling  
solar systems are not likely to give unbiased  
comparisons. Remember, people selling 
something may be more focused on the sale 
than your best interests. Caveat Emptor

Actual Performance. In 2008, a detailed 
study of solar hot water systems in New 
Zealand showed, on average, the solar system 
only offset 37% of electricity usage. The south 
island of New Zealand straddles Lat 42½º 
and has a cool temperate climate similar to 
Tasmania, so the results of the NZ study are 
more relevant than studies done in the warm 
temperate climates of places straddling Lat 
32½º such as Perth, Adelaide and Sydney.

The study found only 15% of NZ owners 
were satisfied. Installation problems seem to 
dominate: Most of the NZ houses only got 
about 20% - 50% contribution from solar for 
one or more of the following reasons:

Collectors mounted at too low an 
angle – all were less than the latitude 
and a few did not face north.

Standing losses were high, 
especially for thermosyphon systems 
with the tank on the roof. About 1/3 of 
the losses were standing losses.

Automatic boost heating resulted in  
reduced solar contribution. 

Installers failed to notice how poorly  
systems were operating with over 20%  
performing worse than the standard 
system they replaced.
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Owners were not aware of how their  
systems were operating 

These results led the NZ government to 
require: 

All systems participating in its 
grants and loans schemes to have 
their energy performance calculated 
and published. This led very quickly to 
80% of manufacturers using timers to 
improve the system control strategies. 

Installers to undertake a short 
course training certificate 

An auditing process to provide feedback 
to the industry and the training programmes.

None of these are required in Australia.  
Several of the recommendations and 
suggestions in this pamphlet are based  
on the results of the NZ report.

ECONOmiCS
The economics of solar water heaters vary 
from house to house depending on hot water 
use, system type and local climate. System 
costs, electricity prices and government 
rebates are also factors that change over 
time. As at June 2014, a typical Tasmanian 
household might reduce their electricity use 
by 6kWh/day, saving $350/year, by installing 
a solar hot water heater at a cost of about 
$4,500 above that of a conventional inefficient 
electric hot water cylinder

SOLAR COLLECTOR 
The collector should ideally face north in a 
position where it is not shaded for the major 
part of the day. Fig 4. shows the decline in 
efficiency as orientation deviates from north. 
Collectors in common use are:

Strip collectors, suitable only for low 
temperature use such as pool heating.

Flat plate collectors – a sheet of metal, 
treated to make it a good absorber and 
poor emitter of solar radiation, with water 
pipes bonded to the surface, enclosed in an 
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insulated metal box with a sheet of low iron 
toughened glass over the top. Water is heated 
by conduction from the plate and rises to the 
top of the panel then through to the storage 
tank. (eg Rinnai, Somer, Edwards, Solarhart)  
It is essential in a cool temperate climate to 
have a frost protection system protecting  
the water pipes from freezing. 

Evacuated Tubes comprising a series of 
single (Greenland, Thermomax) or double 
(Apricus, Solar Energy Direct, Edson) walled 
glass tubes with a vacuum between the inner 
and outer wall. As heat is not convected 
through a vacuum this provides both frost 
protection and insulation. Inside the glass 
tube is a heat pipe, containing a liquid (usually 
water) which, when heated, evaporates. The 
heat is transferred by conduction to water 
circulated through a small manifold across  
the top of the tubes then returned to the 
storage tank. 

A Comparative Study. Without research 
or comparative studies of any systems in 
a cool temperate climate, it is not possible 
to unequivocally claim better performance 
for either system. Figs 1,6 & 7, found on 
the internet, provide a comparative study 
performed in a warm temperate climate  
and show:

In low radiation conditions the evacuated 
tubes produce more than the flat plate. A 
thermosyphon only transfers heat when the 
temperature difference between the collector 
and the cylinder is enough to overcome 
the friction. A heat pipe transfers heat 
whenever there is a temperature difference.

The flat plate collector cools down during 
overcast and rainy weather whereas the 
evacuated tube continues to deliver energy. 

In high radiation conditions the 
performance of both collectors is similar

These findings lead you to expect the 
evacuated tube to be the better performer in 
a cool temperate climate with its periods of 
overcast and frosty weather. 
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Fig. 2 Frame for an east/west facing roof, 
supporting a close coupled thermosyphon 
system. (Photo: Colin Atkins)

Fig. 1  Flat plate and evacuated tube 
collectors mounted directly on the roof 
slope. (Source: its – solar division)

    14 April 2009
Flat plate versus Evacuated tube solar collectors – by Riaan Honeyborne.

As with many products on the market one can find considerable contradicting articles with regards
to different types of solar collectors. The two main types being the Glazed flat plate (commonly
referred to as only Flat plate) and the evacuated tube heat pipe solar collector.

Through the years we have heard many “sales pitch” stories like “Evacuated tube collectors are 
too efficient” and “Flat plate collectors don’t work”. Even test reports from reputable solar test 
facilities do not always give a clear picture. Reputable test reports give the incident angle modifier
but few know how to translate that to the actual efficiency of the collector in a real life scenario.

Another problem with test facility results is that the tests are done using ideal conditions. It does 
not take into account bad installation practices often encountered. We have seen all too many 
installations with problems in the area of collectors not facing the correct heading, tilt angle, pipe
insulation, anti-siphoning loops, non return valves etc. Many of these errors will simply reduce the 
overall efficiency irrespective of the type of collector, but reverse siphoning will for instance have a 
much worse effect on a Flat plate system, through actually cooling the geyser overnight. 

We have therefore set out to do an unbiased comparative test of our ITS 58/1800 series
evacuated tube collector and our ITS-FPC series flat plate collector. The collectors selected 

occupy the same aperture area on the roof, 
and were placed alongside each other on a 
20° pitched tiled roof – See Fig 1. Inside the 
roof are two identical direct circulation 100 
litre pumped systems with a ITS-CtrlPro3050 
controller managing both and logging the 
data. A Apogee SP-110 precision 
Pyranometer was used to measure the solar 
radiation levels, but these have not been 
calibrated to give absolute values, but are
displayed as a scaled value for reference 
only.

Measurement results are presented for a 
sunny and a cloudy rainy day, both taken in 
summer.

Figure 1: Solar collector placement. 

The collectors used in these test are: 

Model ITS-58/1800-12 ITS-FPC20
Type Evacuated tube heatpipe Glazed flat plate 
Spec sheet www.its-solar.com/downloads/ www.its-solar.com/downloads/
Recommended
retail price

R 3368 excl VAT R2875 excl VAT 

Fig 3  Frame for a north/west or north/east 
facing roof, supporting a pumped system.  
(Photo: Colin Atkins)
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SiZE Of COLLECTORS 
Useful heat supplied by collectors is not 
proportional to panel area as an increase 
leads to the system operating, on average, at 
a higher temperature and therefore at a lower 
collection efficiency.   

Collector sizes vary between 
manufacturers but a typical flat plate or 15-
tube array is approximately 2m long by 1m 
wide. A minimum of two panels or 30 tubes 
is required in a cool temperate climate. 

SLOpE Of COLLECTORS  
A solar hot water system will provide 

almost all hot water needs in summer, so it 
is preferable to optimise the collector slope 
for winter, ie 60º to 70º. (Figs 2,3 & 5). 

The NZ study discussed above, 
concluded: never mount the collector at an 
angle less than the latitude. Lower angles 
mean very little solar hot water in winter. 
For Tasmania this means at least 42º, but 
60º is better. So whenever a lesser slope 
and/or orientation away from north is 
suggested, whether for cost, aesthetic or 
heritage considerations, the performance 
will be significantly undermined. 

STORAGE
It is sensible to avoid waste of water and 
energy. Too much storage, particularly in 
cool temperate climates, leads to overuse of 
boosting with increased heating costs and 
consequent erosion of the solar advantage.

Circulation. Solar heated water is stored 
in a tank. If the tank is above the collector 
then circulation through the collector is by 
thermosiphon and no electricity is required; if 
the tank is below the collector then a pump is 
required which, of course, uses electricity. 

Storage tanks are made from steel with a 
vitreous enamel lining (5 yr guarantee), or 
copper (20+ yr guarantee) or stainless steel 
(10+ yr) The guarantee is a good indicator of 
the life expectancy of the tank.
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Fig 5.  Incident solar radiation by month for north facing collectors at various slopes in Hobart. 
(Computer modelling: Todd Houstein)
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Fig. 4  Average winter incident solar radiation vs 
collector deviation from north for collector at 60º. 
(Computer modelling: Todd Houstein) 

Fig 6  Rainy day – Flat plate collector and evacuated tubes – low and fluctuating  
           solar radiation levels. (Source: its – solar division. www.its-solar.com)
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Fig 7  Hot summers day – Flat plate collector and evacuated tubes – highpeak solar  
           radiation levels.  (Source: its – solar division. www.its-solar.com)
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About the authors 
Colin Atkins, a plumber who specialises 
in solar hot water, may be contacted at: 
catkins@tassie.net.au
Todd Houstein, an engineer & CEO of  
Sustainable Living Tas. may be contacted 
at toddhoustein@gmail.com
Rob McGregor, an architect who designs 
and promotes passive solar housing:  
r.j.mcgregor@tassie.net.au
Dr John Todd, a physicist and principal  
of Eco-Energy Options, may be contacted 
at jjtodd@iinet.net.au

further information
The Performance of Solar Hot Water  
Heaters in N.Z. BRANZ Study, Report  
No 188 (2008), A R Pollard & J Zhao.

Home Energy Audit Toolkit (HEAT). 
shows how to measure water used by a  
shower as well as the electricity used in  
your home. Contact your local council.

3.6MJ = 1kWh

This pamphlet, one of the Solar Design 
Series for cool temperate climates, is 
produced jointly by the Tasmanian  
branch of the Australian Solar Council 
and Sustainable Living Tasmania. It is 
supported with a Hobart City Council Dr 
Edward Hall Environment Grant.

Copies may be downloaded from:  
www.rjmcgregor.iinet.net.au  
www.hobartcity.com.au.  
www.slt.org.au
www.solar.org.au

Cover photo, Jim Tetro/U.S. Deaprtment of Energy 

Solar Decathlon – Silo house.  

© 2014 Design by applycreative.com.au 

 

Insulation. Tanks are also insulated, usually 
with 50mm of polyurethane foam which has an 
insulation value of R1.5. Considering the water 
is stored at 60ºC this is a very minimal amount, 
particularly in a cool temperate climate during 
a stretch of cold cloudy weather. Some 
manufacturers use phenolic foam insulation 
which gives a higher value of R2.5 for 50mm 
thickness. Wrapping the tank with additional 
layers of insulation makes an appreciable 
difference but it is important to ensure electrical 
connections and wiring won’t overheat.

Tank Location. Putting the tank inside the 
building means that the heat lost by the tank, 
guaranteed by the laws of thermodynamics, 
contributes to your home heating and not 
outside air warming. Storage tanks that sit on 
top of the roof (or outside) are obviously going 
to have much higher heat losses due to the 
greater temperature differentials as well as 
wind speeds over the tank. These systems are 
not very suitable for cool temperate climates.

Water temperature. The plumbing regulations 
require the water to be stored at 60ºC or more 
to prevent bacteria growth such as Legionella 
(note that incidence of legionnaires disease is 
no greater in countries without this regulation). 
Regulations also require a limiting valve in the 
pipe-work, set at 50ºC, to prevent scalding at 
the bathroom taps.

Boosting. A thermostat connected to a 
heating element controls supplementary 
boosting which can be either automatic or 
manual. If boosting is continuous the best 
position for the thermostat is towards the  
top of the tank with about 70 litres above  
the thermostat. Most standard tanks have  
the thermostat and heating element at the 
bottom so other locations may only be 
available on special order. With manual and 
automatic boosting a timer limits the quantity 
of water boosted. 

Setting the timer to come on at 5am 
and boost for 30 minutes is a popular 
option for conserving households. 

A 3kW element will heat 50 litres in 30min

Storage capacity. The less hot water stored, 
the lower the energy losses and the more 
efficient the service. Australia and household 
sizes have changed considerably since most 
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Fig 8  Hot water storage tank capacity. (Source: R.J.McGregor Architecture Solar Design 2012)  

of the recommended storage sizes were 
developed.  E.g. the average Australian 
household is now 2.5 persons; water usage is 
influenced by water pressure (a 10 min shower 
at very low pressure uses less water than a 
3 min shower at high pressure), as well as 
metering (which has a much stronger influence 
on consumption than moral hindrance) and the 
availability of more efficient appliances that 
usually heat their own water. Fig 8 has been 
developed to better reflect contemporary needs.

Anyone brought up on tank water will  
have no trouble fitting in the low or conserving 
category whereas contemporary urban dwellers 
may find it difficult to fit in the medium 
category without adjusting household habits. 

Too much storage, particularly in cool 
temperate climates, leads to overuse of 
boosting and consequent erosion of the 
solar advantage.

Storage tanks are available in the following 
sizes: 50L, 63L, 90L, 120L, 160L, 180L, 
200L, 250L, 270L, 300L, 315L, 400L, 800L. 
No manufacturer has the complete range; 
some won’t have connections for solar, some 
won’t be in stainless steel or copper, most 
won’t have been submitted for government 
subsidies. As you work through these variables 
you will be surprised at how few options are 
available in stock. Stock sizes are obviously 
made for a different climate and aimed at large 
&/or wasteful households. The most desirable 
combination of features often requires a 
special order.

DiSTRiBUTiON
Heat losses from the reticulation of hot water 
add considerably to the “standing losses” of a 
solar water system. To minimise these losses:  

Keep pipes to the shortest practicable 
runs to reduce hot water wasted by lying 
in pipes and losing heat.

Insulate pipes (prelagged piping may not  
be sufficient). All plumbing joints should be 
lagged to prevent spot losses (cold bridges).
Inlet temperatures can get over 90°C in 
summer so use a heat resistant insulation.

Provide heat traps in inlet and outlet pipes 
from the storage tank to reduce conduction 
losses from the tank through the pipework. (fig 9) 
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Household hot 
water usage

Low or conserving 
household (litres)

Medium household 
(litres)

High or wasteful  
household (litres)

1 person 50L (40L hw/day) 90L (52L hw/day) 120L (122L hw/day)

2 person 90L 76L hw/day) 120L (110L hw/day) 200L (214L hw/day)

3 person 120L (108L hw/day) 160L (165L hw/day) 300L (294L hw/day)

4 person 160L (148L hw/day) 250L (235L hw/day) 400L (386L hw/day)

5 person 200L (184L hw/day) 300L (294L hw/day) 400L (485L hw/day)

6 person 200L (210L hw/day) 315L (343L hw/day) 400L (563L hw/day)

Fig 9  Heat trap in outlet pipe. (Photo: Colin Atkins)


