
ensure that the right one is 
selected. The heat curve is chosen  
as part of the design process 
and will indicate how the flow 
temperature should vary according 
to the outdoor temperature. 
There are pre-set curves within 
heat pumps that can be adjusted. 
Once the right flow temperature 
has been achieved, the UFH flow 
rates can be balanced. 

During commissioning, the flow 
gauges and adjustment valves on 
the manifold are set up to attain 
the design flow rates. However, 
the homeowner may have 
different demands to the design 
parameters or some aspect of 
the installation will mean that the 
output is not quite as expected. 
At this point, adjustments (or 
‘tweaks’) can be made, although 
this can be a slow process. For 
example, if a particular room is 
cold, the system can be adjusted, 
but this means that more flow 
is being put into that room 
and slightly less is going into 
other rooms. Therefore, further 
adjustments must be made until 
the perfect balance is achieved. 

Zoned systems
Accepting that there can be a 
small difference between design 
ideals and reality (although in 
theory they shouldn’t be needed), 
the use of thermostats will 
provide the required control. 

The use of thermostats will 
provide ‘fine tuning’ to give the 
customer perfect comfort and 
may also make the customer feel 
they have more control – which 
should avoid the need for the 
installer to return to the system to 
make small adjustments. As the 
difference between design and 
reality is likely to be small, efficiency 
will not be overly affected. 

However, to avoid the potential 
for some of the thermostats to 
shut off, the system will require 
a buffer tank (allowing the heat 
pump to continue running at its 
most efficient). Therefore, when 
planning a zoned system the 
location of the buffer tank will 
also need to be considered.

Taking control

T
here’s much talk about 
heat pumps and lower 
flow temperatures 
but, in fact, lower flow 

temperatures are beneficial in all 
heating systems and the industry 
has changed to reflect this over 
the last five or six years. Even  
with a conventional boiler, 
underfloor heating (UFH) can 
respond well to the improved 
standard of building insulation 
levels in new houses.

Essentially, the boiler should 
only produce the required 
amount of heat for the comfort 
level of the house to remain 
consistent. The easiest way to 
achieve this is to use a weather 
compensating boiler where 
the control aspect is built in. 
This senses any changes in the 
outside temperature and adjusts 
the flow temperature accordingly 
– although it doesn’t alter the 

need for a blending valve or  
other control mechanism – as  
a protection method should the 
boiler fail to blend the water. 

As UFH response times are 
different to radiator response 
times, it is essential to have a 
separate control for the UFH 
by way of individual room 
thermostats. These will offer 
independent temperature  
control with the UFH timing 
being taken care of by at least 
one separate programmer. 
Programmable thermostats 
further enhance this level of 
control. This separate timed 
control must of course be 
interlocked with the boiler so  
that it only fires when required.

The pump module for UFH  
has a blending valve, ensuring  
the temperature produced by  
the boiler is reduced for the UFH 
– typically around 55°C.

Heat pump with UFH 
For a heat pump to operate 
effectively, the choice of heat 
emitter and the design of the 
heating system must be precise, 
as the efficiency of the heat 
pump decreases as the flow 
temperature increases. There 
are two methods of control 
– the open flow principle and 
zoned systems. Both open flow 
and zoned systems are run 
with the heat pump in weather 
compensating mode.

Open flow system
Open flow is where the UFH 
zones are not thermostatically 
regulated. Instead, the system  
is balanced using the flow valves 
on the manifold. This ensures  
that each room receives the  
heat that it needs.

The heat curve of the heat 
pump must be looked at to 
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With energy-efficient and renewable heating and hot water 
systems, the need for effective control is even more important 
than with traditional systems, as this can make the difference 
between optimum performance and average performance. 

Buffer tank
It is best practice to allow a 
heat pump to run continuously 
in order to optimise efficiency 
and prolong the compressor’s 
life-span. This is not always 
possible as the heating load also 
varies with outdoor temperature. 

Furthermore, with an air source 
heat pump, the heat output varies 
with outdoor temperature – the 
hotter the air, the greater the 
output. This is overcome by using 
a buffer tank to store energy. 

So, particularly in spring and 
autumn, the heat pump can 
work for a reasonable length of 
time while heating the property 
and the buffer tank. Then, when 
the buffer tank is ‘satisfied’, the 
heat pump can switch off and 
the property can continue to be 
heated using the stored energy 
from the buffer tank.

For example, the Hitachi 
Yutaki-M air source heat pump 
has an inverter-driven compressor 

and can modulate down to 50% 
of the maximum output, so the 
buffer tank can be smaller than  
in other systems. A buffer tank 
is still needed to facilitate the 
defrost cycle – as with all ASHPs, 
during winter, ice builds up on 
the heat pump’s evaporator, 
restricting air flow and preventing 
optimal performance. 

The Yutaki-M deals with this  
by running in reverse, taking 
energy from the heating system 
to remove any build-up of 
ice. The energy stored in the 
buffer tank means this has no 
adverse effect on the heating 
operation during this process. 
Nu-Heat’s Bufferbox 100 has 
been specifically designed for the 
Yutaki-M and is compact enough 
to sit beneath the hot water 
cylinder.

Thermostats and  
smart controls
Customers are increasingly 
looking to smart controls to 
give them a simple way to 
manage their heating system. For 
example, a householder going 
on holiday may want to remotely 

control their heating system to go 
off when they have left and come  
on again before their return, 
which is an ideal solution with a  
boiler system, However, with a 
renewable heating system, it 
could prove more efficient to  
simply leave a heat pump running. 

Additionally, when the hot 
water starts to get cold, there is 
the issue of legionella and the 
homeowner will need to purge 
the hot water supply when they 
return, so again it may be better 
to leave the system running. 
With a heat pump, Nu-Heat has 
developed an app so that the 
heating can be set back and the 
hot water remains on, offering a 
remotely controlled solution. 

Where solar thermal is 
integrated with a heat pump, it 
will be more efficient for the heat 
pump not to run when the sun 
is shining and the solar thermal 
is heating the water. At the 
moment, the most useful method 
of control remains manual as 
there is not yet a realistic solution 
that allows the system to predict 
the householder’s needs without 
being programmed.  ■

The increasing number 
of options when it comes 
to controls makes life 
easier for homeowners 
and installers.

Visit  www.Installeronline.co.uk
for the latest industry News and articles

Chris Weightman is Senior 
Development Engineer 
at Nu-Heat Underfloor & 
Renewables. Chris took a 
Masters degree in Mechanical 
Engineering at the University 
of Warwick, specialising in 
thermodynamics and fluid 
dynamics, joining Nu-Heat 
in 2005. His main role is to 
introduce new products  
and technologies to the 
company and develop 
systems around them.

The author

››Open flow is where 
the UFH zones are 
not thermostatically 
regulated – the system 
is balanced using the 
flow valves on the 
manifold.‹‹


