
T
he UK solar industry  
has rapidly developed 
from a small base just 
a few years ago and is 

now the eighth largest market 
in the world, according to the 
European Photovoltaic Industry 
Association (EPIA). 

Reductions in the costs of PV 
panels and the introduction of the 
Feed-in Tariff (FIT) subsidy have 
contributed to the significant 
increase in uptake of domestic 
solar systems. In 2011, there were 
230,000 solar powered projects 
in the UK (either solar PV or solar 
thermal) while – looking to the 
future – the Government predicts 
that four million UK homes will 
benefit from solar power in eight 
years’ time.

So, in a relatively new 
marketplace where householders 
are looking at issues such as 
the RHPP scheme, reductions 
in carbon footprint, energy 
savings and ROI periods, it is 
perhaps understandable that 
hidden problems arising from the 
presence of air in a solar thermal 
system are often overlooked by 
consumers and professionals alike.

Solar is regarded as a new, 
clean, green technology and 
seemingly mundane issues 
such as air build-up aren’t as 
readily apparent as they may 
be in traditional central heating 
systems, where the presence of 
excess air is associated with noisy 
radiators and the discomfort 
caused by heating cold spots, etc. 

Air – the hidden problem 
The presence of air in a solar 
thermal system can be a hidden 
problem with potentially serious 
and costly consequences a little 
further down the line. As solar 
installations usually include a 
secondary heating source, it 
often goes unnoticed that the 
solar section isn’t functioning 
correctly due to excess air in the 
system. Indeed, in many cases, 
the problem only manifests itself 
once the damage has been done. 

However, it is a stark fact of 
life that any thermal system 
contains air, often a consequence 
of insufficient de-aeration during 

State of ingress
The UK solar marketplace continues to grow and presents 
significant business development opportunities for many installers 
who have diversified. However, according to Suzanne Day, one 
issue that is often overlooked is the problem of air ingress in solar 
systems and its negative impact on system performance.
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installation and maintenance 
stages or due to continuous 
diffusion during operation.

An air-free, solar thermal 
installation means greater efficiency 
and ensures that energy isn’t lost 
unnecessarily. It can also lead to a 
marked reduction in troublesome 
call-backs for installers.

Air is undoubtedly a 
disruptive factor in solar thermal 
installations because the very high 
temperatures and temperature 
swings that often occur with 
solar thermal installations can 
lead to steam formation, causing 
stagnation, vapour release or 
even the system fluid to boil dry if 
venting mechanisms are still open. 

The presence of air in the 
system also accelerates the 
degeneration of the circulating 
fluid under high temperatures, 
creating lumps and clogging to 
such an extent that the solar panel 
– or sometimes the entire system – 
is damaged beyond repair.

Dissolved air and microbubbles 
will form large bubbles and, 
ultimately, air pockets – i.e. free air. 
Free air will collect at the highest 
spot or in the corners and so will 
block the flow, leading to partial 
or ‘false’ stagnation. This means 
that energy conversion cannot  
be achieved.

The collector is unable to 
release its heat while the pump 
is operating without circulating 
liquid. When it gets to this stage, 
the efficiency of the energy-saving 
installation will then be less than 
zero and begins to negate the 
system’s environmental benefits. 

How does air get in?
There are a number of ways 
that air can get into a system. 
These include air ingress at the 
initial system filling or whenever 
it has been re-filled. As with 
traditional heating systems 
there’s a likelihood of air ingress 
during any subsequent system 
modification or maintenance. 

Air can also enter the solar 
system via micro-leaks and 
diffusion through glands, 
gaskets and plastic pipes a well 
as wherever there’s incorrect 
expansion volume or initial pressure.

Seasonality
A large amount of free-circulating 
air and absorbed air in the 
solar fluid is always present in 
the collectors after periods of 
limited solar activity. When the 
temperatures begin to increase 
again, the dissolved air is released. 

In the winter, there is a tendency 
to experience an increased of 
dissolved air, and the significant 
temperature changes will cause 
formation of large air pockets, 
leading to false or partial stagnation.

In summer, however, the higher 
temperatures can heat up to 
beyond boiling point and, therefore, 
steam emerges. Of course, venting 
steam can lead to systems boiling 
dry, so it is essential to be able 
to distinguish air from steam 
by using de-aeration products 
proven to be capable.

Higher temperatures can  
also lead to corrosion caused by 
oxygen content and increased 
deterioration of glycol. In turn, 

corrosion and deteriorated  
glycol lead to system failure  
and blockages.

All these factors indicate that 
the removal of air (via a high 
temperature, solar de-aerator) is a 
necessity for today’s solar thermal 
systems, and careful examination 
of the solar de-aerators available 
in the marketplace is vital.

Positioning
Temperature and pressure 
influence the amount of dissolved 
gas in fluids, so the amount of 
air dissolved in the carrying fluid 
depends on the pressure and 
temperature. This relationship 
is known as Henry’s Law. The 
system should be de-aerated at 
its highest and warmest point 
in order for the de-aerator to 
function effectively

For practical reasons, this is  
not always carried out or, if it 
is, it may not be performed 
adequately. Beware shortcuts 
with regard to solar de-aeration 
as these can have long-term 
negative implications. 

Typically, these could include 
incidental venting by hiding the 
venting mechanism behind a 
manual isolation valve rather 
than a de-aerator. Another 
mistake could be to install the 
de-aerator ‘lower’ in the system, 
where the de-aeration efficiency is 
ineffective. Another route that has 
been employed in the past is de-
aeration before the buffer vessel 
– this isn’t very effective as there’s 
no guarantee that steam will not 
reach the de-aerator. 

Effective solutions
It’s important to use products 
that have been specifically 
designed for solar applications 
and developed for use at high 
temperatures and pressures,  
such as the SpiroVent Solar  
micro-bubble de-aerator, which  

is suitable for both new and 
existing installations. Providing 
continuous removal of air in the 
ideal top-level location, it removes 
the need for manually-operated 
valves and helps ensure an 
efficient, air-free installation.  

The SpiroVent Solar ‘autoclose’ 
de-aerator features a patented, 
temperature-driven closing 
mechanism which ensures it 
continues to vent during normal 
operation but closes if necessary 
– i.e. at temperatures reaching 
boiling point. It is reliable, 100% 
leak-free and easy to fit. 

The introduction of new 
generation, high-performance 
solar de-aeration products plays 
a significant role in the overall 
operational performance. It 
leads to fully de-aerated system 
fluid, reducing faults, wear and 
maintenance as well as improving 
system performance and 
lowering energy consumption.

Another major advantage for 
installers is the amount of time 
that will be saved throughout  
the design, installation, start-up 
and commissioning of solar 
thermal systems.  n

››A micro-bubble 
de-aerator provides 
continuous removal 
of air in the ideal 
top-level location, 
removing the need  
for manually-operated 
valves.‹‹

QUICK FACTS
› 19.2p/kWh – the 

minimum tariff 
suggested for solar 
thermal under 
domestic RHI.

› £600 – the current  
one-off payment for 
solar thermal under 
the RHPP scheme.

› 5,383 – the number 
of solar thermal 
vouchers issued 
under the RHPP 
scheme (June 13).

The SpiroVent Solar ‘auto-close’ 
de-aerator removes the need for 

manually operated valves.
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