
Challenging
convention

Renewable technologies can 
work alongside conventional 

heat sources to provide a range 
of options for the householder, 

according to Nancy Jonsson.

I
n homes where the 
existing heating appliance 
is relatively new and still 
working well, renewable 

technology can be retrofitted 
and integrated to work alongside. 
For instance, a renewable 
heating system can easily be 
introduced to create a bi-valent 
solution. This is good news for 
the householder, who can benefit 
from additional running cost and 
carbon savings from renewable 
energy without having to replace 
their existing appliance.

A bi-valent system may be 
specified when the heat loss 
of a building is higher than the 
output capacity of an air-to-
water heat pump alone, or when 
householders want renewable 
technologies to provide a 
proportion of the heating in order 
to reduce running cost savings. 
Using renewable energy also 
helps to improve the property’s 
energy rating and become  
more sustainable.

Additionally, properties that  
are classified as hard to treat  
may benefit from the addition 
of a renewable technology to 
provide a significant proportion 
of the heat load.  

The latest MCS heat pump 
design standard MIS 3005 v3.1a 
recognises the growing 
importance of bi-valent heat 
pump systems and provides 
guidance on system design. 
Where a dwelling has more 
than one heat source, a single 
integrated control system with 
full interlock must be used. 

Two types of bi-valent heat 
pump systems are described in 
the guide. In a bi-valent parallel 
system, the heat pump continues 
to operate alongside the 
secondary heater. In a bi-valent 
alternative system, the heat 
pump stops and the alternative 
heating appliance provides the 
full heat load.

For bi-valent heat pump 
systems, the heat pump 
must be selected to ensure 
that the combined system 

provides at least 100% of 
the calculated design space 
heating requirement at the 
selected internal and external 
temperatures. The system 
design must not include the 
capacity from any supplementary 
electrical heater within the  
design temperature range. 

Some of the latest heat  
pumps have a bi-valent control 
option, which means that  
existing heating systems can  
be adapted to incorporate 
renewable technologies. 

Heat pumps (whether Low 
Temperature Split, Monobloc, or 
High Temperature) can be used 
as part of a bi-valent alternative 
system. The auxiliary heat 
source typically must have a 
leaving water temperature set 
point below that of the heat 
pump and individual heat pump 
manufacturers can provide the 
right information (typically less 
than 55°C for LT and typically  
less than 80°C for HT). 

In retrofit cases, where the 
heating system requires a 
high flow temperature, it is 
useful to consider using a high 
temperature heat pump for a  
bi-valent system. The system 
should be designed so that  
both the heat pump and the 
auxiliary boiler feed a low loss 
header arrangement. 

Where the heating system 
is designed to low flow 
temperatures below 55°C, it 
can be useful to consider a 
bi-valent system using a low 
temperature heat pump. This can 
be particularly useful for larger 
dwellings where the total heating 
system load is higher than the 
highest available air-to-water  
heat pump capacity. 

Increasingly, installers need 
to look at each property on its 
individual merits to ensure that 
they are creating the best heating 
system in terms of energy 
efficiency and carbon reduction 
– even if that means combining 
several technologies.  n
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Another example of a bi-valent renewable 
energy system working alongside a 
conventional existing boiler is a solar thermal 
system for the provision of hot water. Darren 
Johnson, Technical Director and co-founder  
of Dorset-based renewable energy company  
IBD Distribution Ltd, decided to install Daikin 
UK’s solar thermal hot water system to provide 
hot water at his own home in Dorset. 

Darren wanted an integrated solution that 
would work well with his existing gas boiler to 
provide up to 60% of the annual hot water for 
his five-bedroom family home – Wood View in 
Verwood, Dorset – which was built in 2000.

“The Daikin fully-integrated solar thermal 
system was the ideal choice as it is designed to 
be used in combination with a conventional gas 
boiler,” explained Darren.

At Wood View House, the Daikin stand-
alone pressurised solar solution was installed 
with twin coil unvented cylinder for use with 
an auxiliary gas boiler. The existing vented 
system was upgraded into an unvented mains 
pressurised hot water system. When there  
is a 7°C difference or greater between the 
collector and cylinder, the solar controller starts 
the solar pump, circulating the solar thermal 

fluid around the system and heating the  
water via the solar coil.

If there is insufficient solar activity and  
there is demand for hot water, the integrated 
solar controller automatically starts the  
auxiliary boiler.

Finally, the hot water cylinder needs sufficient 
volume to store the energy being gathered.  
The Domestic Building Compliance Guide 2010 
states the dedicated solar storage volume should 
be at least 25 litres per 1m2 of solar panel. The 
standard Daikin solar panel has a net area of 
2.3m2, meaning each panel will require about  
60 litres of dedicated solar storage volume. 

Control of the system is also easy with 
Daikin’s user-friendly solar controller,  
which features a back-lit graphical display.

The installation was carried out in one and a 
half days. It took four hours to install the panels 
on the roof, with a full day being required to 
replace the hot water cylinder, and install and 
commission the remaining solar components 
internally to the house.

As with any hot water system, correct sizing, 
design and installation is crucial to maximise 
its benefits – in this case lower energy bills and 
reduced carbon emissions.
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