
resizing heat emitters isn’t an 
option. With such high levels of 
heat loss, an air source or ground 
source heat pump is often not 
enough on its own to do the job. 

However, with the back-up 
of a gas or oil boiler (to provide 
supplementary heat when 
needed), a heat pump can 
contribute to day-to-day heating 
and hot water needs – allowing 
the property to benefit from lower 
running costs and emissions.

Bivalent is also an option for 
properties where the incoming 
electricity supply isn’t sufficient to 
power a heat pump. Remote, rural 
off-grid properties, for example, 
will often have an inconsistent  
or unreliable power supply which 
is not enough to run even the 
smallest air source or ground 
source heat pump. 

In some larger houses, it 
might also be the case that 
heating power demand is so high 
that it would take more than a 
single-phase heat pump to meet 
it. Specifying a heat pump in 
conjunction with a supplementary 
heat source bolsters heating 
output to reliably meet demand 
without outstripping the incoming 
power supply, even at peak times. 

For example, a 12kW ground 
source heat pump – such as 
Nibe’s F1245 – can meet a 
heat load of up to 20kW when 
operating as part of a bivalent 
system – all without the need to 
install a three-phase electricity 
supply, which can be expensive 
and disruptive.

Staying in control
For a bivalent system to operate 
at optimum efficiency, the heat 
pump should be taking care 
of a property’s basic heating 
requirements, with the fossil fuel 

source kicking in only when 
necessary – for example on a 
particularly cold day or when hot 
water demand sees a sudden 
spike. This is where effective 
controls come in. 

Without them, the installer  
(and ultimately the homeowner) 
runs the risk of the back-up firing 
up even when the heat pump has 
the capacity to do the job itself 
– resulting in unnecessary fuel 
costs and wasted energy. It could 
also mean lower RHI payments 
because these are paid on 
metered renewable heat when the 
system is bivalent rather than the 
deemed heat payments calculated 
for a heat-pump-only system. 

Opting for an intelligent, 
responsive control system that 
manages both the heat pump 
and the boiler mitigates this 
risk. For example, Nibe’s entire 
air source and ground source 
heat pump range is fitted with 
high-performance controls 
that monitor and respond to a 
property’s heat demand rather 
than outside temperatures. 

This ensures that the 
supplementary heat source is 
only ever switched on to make up 
the shortfall when the heat pump 
alone can’t meet demand – making 
for optimum system efficiency. 

››A 12 kW ground 
source heat pump – 
such as Nibe’s F1245 
– can meet a heat load 
of up to 20 kW when 
operating as part of  
a bivalent system.‹‹

Reaping the
bivalent benefits
Systems that are able to integrate renewables with a 
conventional heat source have an important role to play in 
many UK homes. Phil Hurley explores the applications that 
are most likely to benefit from a bivalent heat pump system 
and highlights the main considerations for installers.

W
ith the RHI now 
fully in play, the 
popularity of heat 
pumps amongst the 

domestic audience is firmly on the 
rise. As a result, installers are being 
approached by an increasing 
number of customers looking to 
make the most of long-term tariff 
payments, alongside lower bills 
and greater energy security. 

In the right property – and 
designed, fitted, operated and 
maintained to the correct 
standards – it’s clear that heat 
pumps are more than well 
equipped to meet UK domestic 
heating needs both efficiently and 
cost-effectively.

However, not every property is 
set up to allow a heat pump (or 
any other renewable technology) 

to fulfil the everyday heat 
demand by itself – and for these 
properties, a bivalent system 
has the potential to provide an 
effective solution.

Enhanced efficiency for hard-
to-treat, hard-to-reach homes
A bivalent heating system 
uses two heat sources to 
meet a property’s heat load by 
combining conventional heating 
with renewables to ensure 
consistent, reliable and readily-
available heating and hot water 
– even during peak demand. 

Retrofitting a bivalent system 
is often an ideal ‘halfway-house’ 
option for properties where it is 
not possible to ensure 100% heat 
pump sizing – properties that, 
without extensive and expensive 

renovation work, would otherwise 
be unable to reap the long-term 
cost and efficiency benefits of 
renewable heating. In these 
applications, specifying a bivalent 
system provides a fossil-fuel back-
up for times when the necessary 
heat load is higher than the 
renewable heat source is capable 
of delivering on its own.

The most common bivalent 
application is in hard-to-treat 
properties – buildings where it just 
isn’t possible to take a fabric-first 
approach to heat-loss protection 
and make them fit-for-purpose for 
renewable heat. 

These are typically older, larger, 
draughty buildings constructed 
using more traditional materials 
such as brick or stone, where 
fitting cavity wall insulation or 
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Looking forward
With new advancements in 
technology, the energy and 
cost efficiencies of systems 
that combine renewables with 
conventional heat sources are only 
set to improve. For example, thanks 
to the development and roll-out 
of smart-grid technology, it will 
also soon be possible for bivalent 
systems to automatically compare 
unit prices for gas or electricity 
from the grid. This means they  
will be able to opt for heat-pump 
only or combined operation, 
according to which has the best 
unit price at any given time. 

We see this as the future of the 
bivalent market – making for an 
even more cost-effective system, 
and we have already adapted our 
entire range of air source and 
ground source heat pump controls 
to make them smart-grid ready.

The development of hybrid 
systems – which come with 
a heat pump and integrated 
condensing boiler – is also set to 
be increasingly significant in the 
years to come. This technology 
allows a home heating system to 
choose the most economical and 
effective operating mode, based 

on the required heat load and  
the heat pump’s coefficient  
of performance (COP) at any 
given time. 

Hybrid heat pump technology 
is already in use in other 
European countries such as the 
Netherlands, and, at Nibe, we are 
currently developing a hybrid 
air source heat pump model for 
introduction into the UK market.

Staying informed
In such a fast-moving area, it’s 
vital that installers stay up-to-date 
with the latest developments in 
bivalent, stand-alone and hybrid 
heat pump technology to ensure 
they don’t miss out on the 
commercial opportunities these 
developments present. 

This means making the most of 
the on-going support provided by 
manufacturers, such as marketing 
tools, product training courses or 
tailored technical and sales advice. 
After all, only installers that truly 
understand the market and the 
options on offer will be prepared 
to specify, fit and maintain the 
right heat pump system to  
deliver the best possible results  
– whatever the application.  n

All Nibe heat 
pumps are  

Uplink-enabled 
to allow remote 
monitoring and 

management of a 
bivalent system.


