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T 
he changing face of commercial heating and 
hot water and the increasing importance 
being placed on the development of hybrid 
applications to address the real world 
challenges of achieving carbon reduction 

levels set by the government through to 2050.  
 
Around 40% of UK greenhouse gas emissions are 
accounted for by heating, cooling, ventilation, the 
provision of hot water and lighting the built 
environment, and, according to 2019 figures issued by 
the Department for Business, Energy and Industrial 
Strategy (BEIS), business remains the third largest 
emitter at 17%.  
 
In order to achieve climate-neutral building stock by 
2050 commercial organizations need support from the 
industry to provide immediate and practical measures.  
 
Through the expansion of wind power and photovoltaic 
systems, the generation of electricity from renewables 
and the importance of electricity in the heating market 
is increasing, but natural gas still dominates.  As 
attention shifts to a mix of district heating, heat pumps, 
wind and solar energy, studies show that over the next 
two decades renewable electricity will be crucial to the 
energy supply in the heating market.  
 
That said, there remains strong differences with regard 
to the expected share of renewable energy supply.  
Independent research clearly argues for a multi-
dimensional approach with an energy mix consisting of 
renewable energy and gaseous fuels with a high share 
of renewable energies.  Studies which are more 
“almost all electric” argue in favour of an almost 
complete dominance of the heat pump, while the 
technology-open scenarios also predict large 
proportions of heat pumps, but also assume the use of 
gaseous fuels.  

Just as electricity is becoming greener, via an ever-
increasing share of renewable energy, so too over time 
will the gaseous fuels as they are injected with larger 
shares of renewable energies, with expanded 
production and integration of ‘green’ hydrogen gas and 
other synthetic fuels.   
 

Why take the hybrid route?  
Let’s consider the advantages of the hybrid approach, 
which, at the most basic for heating systems consist of 
two heat generators, of which at least one is operated 
with renewable energies and one with fossil fuel.  
 
Often, a hybrid heat pump system consists of a heat 
pump (air source) designed for a system part load 
(base load) and a gas condensing boiler for peak load, 
for example during the cold, dark winter months.  In a 
fully hybrid heat pump system, both heat generators 
can cover the entire heating load, where the energy 
sources can be freely selected according to definable 
criteria including efficiency, emissions and price. 
 
Compared to a conventional combustion heating 
system though, there will be issues of logistics and 
space requirements, but as hybrid systems are 
particularly relevant to buildings in which there is 
already a gas connection this is generally less of a 
concern.  That said, a hybrid system will require two 
heat generators and two energy connections, one of 
which being an environmental heat source.  This leads 
to a higher complexity of the plant, requiring more effort 
and expertise from the system designer, supplier and 
installer which leads to higher CAPEX cost.  
 
It is typically estimated that the purchase and 
installation of a hybrid heating system compared to a 
pure condensing heating system is going drive initial 
costs up by approximately 50 to 60%.  So, what are the 
advantages that outweigh these initial costs?   
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For older commercial properties where a new heating 
system is required, but wider renovation is either not 
feasible or required, a hybrid system can control and 
avoid issues of project congestion when refurbishing, 
as the heat pump is used to supplement the pre-
existing fossil-based heating system.   This helps to 
save costs as existing boilers can continue to be 
operated on the current installed heat distribution, heat 
transfer and flue systems while the heat pump can 
benefit from advantageous coefficient of performance 
(COP) in the right conditions and setpoints.  
 
A hybrid heat pump/gas boiler system is able to reduce 
the maximum power consumption of a system by 
smartly balancing the heat generators for greater 
efficiencies and lower operational costs whilst 
guaranteeing high system temperatures to ensure the 
comfort of those still living or working in the building 
during refurbishment work.  If the hybrid system is also 
equipped with buffer tank and domestic hot water tank 
the heat pump can achieve a high proportion of cover 
for space heating and DHW heating increasing the 
profitability of the system. 
 
A hybrid heating  system cannot only be  controlled 
cost-effectively, it can also be optimized for CO2 
emissions by selecting the optimal (ecological) heat 
generator whenever possible via an energy 
management system that incorporates smart metering.  

Hybrid systems for commercial properties will typically 
be planned according to individual project 
requirements.  In cold phases, the heat pump in the 
hybrid system can only take over part of the heating 
load due to the design. 
 
If necessary, the condensing boiler, especially on cold, 
dark days with high demand, but limited supply of 
renewable energy, completely covers the heating load.  
 
This versatility enables the energy manager to react to 
price fluctuations, especially in the power grid and 
possibly also in the gas grid.   Should the building 
envelope subsequently be renovated, the required 
heating load decreases and the existing gas boiler can 
take on less of the annual heating work or eventually 
could be put out of operation. 

 
There may however be times when reverting to gas 
technology is more advantageous in terms of reducing 
running costs when the efficiency of technology has 
been considered.  
 
Since 2015 the wholesale price of electricity has 
climbed 20%, yet gas prices over the same period are 
down on average 15%.  The difference between the 
wholesale market price of electricity and its cost of 
production using natural gas provides us with the spark 
spread.  
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At the time of writing the spark spread is calculated to 
be 5.7.   For a heat pump to break even against a 90% 
efficient gas boiler, the heat pump must demonstrate a 
COP of 5.15, a figure beyond the capability of most 
current generation units.  
 
When assessing the efficiency of air source heat pump 
(ASHP) technology, we calculate the ratio between the 
electricity invested in order to run the ASHP and its 
output, this is the COP.  
 
The COP can be influenced by a number of factors 
including the energy needs and energy efficiency of a 
property, quality of hot water and heating system 
installation, and once operational, the energy 
manager’s competency in maximizing the system 
output.  
 
We would expect high performing commercial heat 
pumps to show a COP that range from 2.9 to a very 
high 4.7 due to variance in seasonal external 
temperature and heating flow temperature.  
 
The average ASHP system will typically exhibit a 
maximum COP much lower than the necessary 5.15.  
 
It is also worth considering that the latest generation of 
commercial gas boilers will exhibit even greater 
efficiencies, for example, Adveco’s MD boiler range 
can achieve a NET combustion efficiency of 106%. 
This means gas has a key role to play in ensuring a 
hybrid approach remains cost effective.  
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The hybrid balancing act  
To truly reap the rewards of a hybrid heating system its 
energy management system needs to be implemented 
as part of the smart grid, with flexible electricity tariffs.  
When electricity volumes increase, prices fall.  In a 
smart grid, when the corresponding price signal 
reaches the hybrid heating system it will be able to 
optimise the use of renewable electricity in terms of 
cost and availability. 
 
In view of the extremely high volatility of renewable 
energy sources (RES) electricity, there will inevitably 
be peaks in supply above demand for electricity.  In 
particular, this naturally occurs at high levels of wind 
and solar radiation.  At present, an excess supply of 
RES electricity is either decommissioned at production 
peaks or sold.  In extreme cases, as seen in the 
Netherlands, this could lead to negative electricity 
prices.  
 
To counteract this uneconomic development, it is 
necessary to introduce flexible electricity prices and 
pass them on to customers in order to stimulate 
production-dependent consumption.  If there are high 
quantities of renewable energy in the grid, a heat pump 
will supply the building with heating and hot water.   
 
In cold phases, the heat pump covers only a part of the 
necessary heat output in the case of a hybrid system 
with the condensing gas boiler taking over to cover the 
remaining heat requirement and, if necessary, provides 
a higher system temperature.  
 
This load management, the smart balancing of heat 
pump and condensing boiler operation, not only 

addresses the lifetime cost of operating a system it can 
help with the support of grid capacity (with fiscal 
renumeration if selling electricity generated), 
stabilization of reserve capacities and potentially 
reduce the need for grid expansion.  
 
The ability to provide greater efficiencies through smart 
metering and use of flexible electricity tariffs to reduce 
operational costs for a lower total cost of ownership 
across the lifespan of the system is advantageous.  
The opportunity to impact load management across the 
grid however is a real game-changer for businesses 
being held up as a major guilty party when it comes to 
the continued generation of greenhouse gasses.   
 
Hybrid systems offer a fast and cost effective means to 
address aging and environmentally unfriendly heating 
systems, improving operations, delivering on corporate 
social responsibility and, by addressing the future of 
the grid, provide a way to make a greater difference to 
wider efforts to tackle climate change.   
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