
                                                 

 

 

HEAT PUMPS AND HOT WATER  

 

Heat pumps are well known for their effectiveness w hen utilised with 

low grade space heating applications, such as under -floor systems.  

However, air source heat pumps also present great p otential as a low 

carbon solution in assisting the production of hot water in commercial 

buildings. Jonathan Tedstone, LZC Product Manager f or Andrews 

Water Heaters and Potterton Commercial looks at the  opportunities and 

benefits. 

 

Whilst heat pump technology has been available for some years it has 

recently become more relevant to today’s market as a result of the drive for 

carbon emission reductions being implemented through increasingly stringent 

UK and European legislation.  We are all familiar with the Eco-Design of 

Energy using Products (EUP) directive which is coming into force in 2011. 

Increasingly stringent Building Regulations have to be met and local authority 

planning consent requires that 10% to 15% of the property’s energy needs 

are satisfied from some form of renewable solution.  Energy Performance 

Certificates, Display Energy Certificates and the CRC Energy Efficiency 

Scheme, which becomes mandatory for qualifying organisations in April 

2010, all encourage the uptake of Low to Zero Carbon (LZC) solutions in 

commercial refurbishment projects.   

 

These measures are putting pressure on the heating and ventilating sector to 

deliver commercial plant rooms with the lowest possible carbon footprint. 

One of the more immediate ways to do this successfully is to design 

integrated system solutions incorporating the best available high efficiency 

conventional heating equipment with the most appropriately matched LZC 

technologies. Heat pumps are certainly a viable option within such a system  

and need not be restricted to providing low grade space heating.  

Within new commercial buildings, which have to conform to high standards of 

insulation and air tightness, space heating loads are reducing and hot water 

is fast becoming the dominant thermal load.   



It therefore seems logical that the focus for the application of LZC 

technologies, including heat pumps, should support the generation of hot 

water. 

 

Which low or zero carbon solution is applied will depend on a number of 

factors, not least of all its compatibility with the conventional  high efficiency 

equipment being utilised, but also practical considerations such as space, 

building orientation and external planning considerations.  For instance, a 

solar thermal installation may not always be acceptable for listed buildings or 

there may be insufficient roof space for solar arrays where they would 

achieve the highest solar gain.  Ground source heat pumps require additional 

land for the ground loop or sufficient depth for a bore hole which is not 

always available, particularly in densely populated regions.  CHP (Combined 

Heat & Power) requires extended available running hours based on the 

thermal load in achieving its greatest potential.   

 

Air source heat pumps can provide a low carbon pre-heat solution that offers 

a great deal of flexibility in terms of operating well with a variety of high 

efficiency  water heating systems, including boilers/calorifiers or direct fired 

water heaters, both via an indirect pre heat cylinder. There tend to be virtually 

no planning or space issues as air source heat pumps can be positioned 

anywhere outdoors in the most unobtrusive place at ground level, even in a 

car park, or on the roof of a building alongside other rooftop plant. Whilst all 

these aspects are appreciated by consultants, it is the siting flexibility and the 

ease of installation that appeals most to contractors. 

 

The air source heat pump is perceived as a quick installation as it tends to be 

an ‘out of the box’ solution – ‘position and away’.  Generally, all that is 

required after siting is the electrical connection, and flow and return 

connections. All the ancillaries to mount the heat pump are usually supplied 

in the box, such as anti-vibration mountings and flexible flow and return 

connections, to aid the installer. 

 

Air source heat pumps use the available energy within the ambient air to 

initiate and sustain a  refrigeration cycle within the appliance. The refrigerant 

used (R407C in the case of the Andrews AMBIflo unit) evaporates at 

relatively low temperatures allowing operation even during periods of low 

ambient air temperatures.   



Once installed, the focus of attention is all about maintaining the Coefficient 

of Performance (CoP) of the heat pump.  Typically, for every kW of electricity 

used to power the heat pump, approximately 3-4 kW of thermal energy 

should be generated.  The CoP is a function of the ambient air temperature 

and the load or water temperature into which the thermal output of the heat 

pump is being discharged. Typical CoP figures are measured with air at 7°C 

ambient and a water or load temperature of approximately 35°C.  

 

A very efficient way of introducing LZC technology into a scheme is by 

installing say, an Andrews AMBIflo air source heat pump to pre-heat the cold 

water feed via an indirect cylinder to a direct gas-fired water heater, like the 

condensing stainless steel MAXXflo.  The schematic shows the air source 

heat pump load side temperatures are controlled to 35°C flow and 25°C 

return.  Even at air temperatures of 2°C, a CoP of around 3.2 and an 

expected temperature within the pre-heat cylinder of say 20°C can be 

achieved. This reduces the amount of fuel required in the primary heating 

appliance to raise the water to 60°C typical set po int of the water heater. As 

hot water is needed all year round, the annual energy saving and reduction in 

running costs on hot water generation is going to be significant.   

 

Higher temperatures within the cylinder can be achieved during periods of 

higher ambient air temperature as the heat pump water outlet temperature 

can be allowed to rise whilst sustaining a respectable CoP. However, the 

heat pump installation cannot be used to generate the entire hot water 

requirement of the building as the only way of doing so would be by 

increasing the water flow temperature to a point which would adversely affect 

the CoP in a serious way, having a significant negative effect on the 

economic and environmental benefits offered by the technology. 
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Jonathan Tedstone, LZC Product Manager for  
Andrews Water Heaters and Potterton Commercial 
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AMBIflo Air Source Heat Pump 
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Cold Water Pre-heat Applications Diagram  


