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AIR ATTACK ON CARBON EMISSIONS

Heat pumps are a common component in new build comm ercial
projects that integrate high efficiency and Low to Zero Carbon
solutions for low grade space heating. However, hea  t pump versatility
makes them equally suitable for retrofitting into e xisting heating
systems. Paul Hardy, Managing Director of Andrews W  ater Heaters,
Potterton Commercial and Baxi-SenerTec UK, explains why.

To The Fore

Heat pumps qualify as renewable technologies under the Renewable Heat
Incentive (RHI), that provides for payments to building owners who switch
from a fossil fuel based energy source to one based on renewable
technology for building space heating requirements and the production of hot
water. Through this policy, the Government intends to increase the proportion
of heating provided from renewable sources from a currently very modest
level of approximately 1% to a more respectable 12% by 2020. Although RHI
will not come into effect until April 2011, systems that are now being installed
and registered under the Microgeneration Certification Scheme will qualify for
the RHI payments. Increasingly, in order to achieve the lowest possible
carbon footprint, commercial building heating and hot water requirements are
being met by a combination of conventional and renewable technologies,

with heat pumps playing a prominent role.

Air Power

In commercial applications air source heat pumps can present a low carbon
solution to assist in the production of hot water. Where the LZC technology
does not entirely replace the primary heating appliance, air source heat
pumps can be used in pre-heat applications. Air source heat pumps use the
available energy within the ambient air to initiate and sustain a refrigeration

cycle within the appliance.



The refrigerant evaporates at relatively low temperatures allowing operation
even during periods of low ambient air temperatures. This technology can be
retrofitted and can be used to assist in improving the energy rating of the
existing commercial building stock, be this public or private sector. As there
tend to be virtually no planning or space issues, air source heat pumps are
usually located outdoors; this can be on the roof of a building, on any small

unused patch of ground nearby, or even in a car park.

Practical and Efficient

In an existing hot water system, an air source heat pump could be used to
increase mains cold water temperature to, say, a direct gas fired water
heater, coupled with an indirect cylinder, using natural gas to raise water
from the cold inlet at 10C to a stored water tempe rature of 60C. For
example, if the air source heat pump circuit is controlled to deliver a flow
temperature of 40C and a return temperature of 30°C, i.e. a temperature
differential across the indirect coil of 10C, a po table water temperature of up
to 30T in the pre-heat cylinder should typically b e achieved. The resulting
higher water inlet temperature into the direct-fired water heater would reduce
fuel consumption by some 40%, significantly improving the hot water system

carbon footprint.

The performance of the heat pump is a function of the ambient air
temperature and the outlet temperature of the water on the load side of the
system. The coefficient of performance (CoP) of an air source heat pump is
typically in the region of 3.0 to 4.0, based on an ambient air temperature of
2T and a load (water) temperature of 35C. Althou gh air source heat
pumps are capable of achieving higher water temperatures of up to 55T,
generating water for heating or hot water at this temperature would
significantly reduce the CoP. Relying on ambient air means seasonal
variations will affect performance, but during the considerable proportion of
the year when temperatures are above 2C, the CoP will be higher. Air
source heat pumps can, therefore, make a significant contribution to reducing

the carbon footprint of existing buildings.



New to the UK

Air source heat pump technology has just become more exciting with the
recent introduction of the Gas Absorption Heat Pump into the UK. Just as the
conventional appliances save space through flexible outdoor siting options,
the packaged gas absorption heat pump has all major components of the
refrigeration cycle contained within a single casing and is also suitable for
outdoor, even rooftop, installation. However, it offers the additional
advantage that it operates as a primary heat source thereby saving the plant

room space that would otherwise be taken up by a boiler.

The unit comprises a sealed circuit which contains an ammonia water
solution which is the refrigerant and, unlike chemical refrigerants used in air
to water electric heat pumps, causes no harmful effects to the ozone layer.
Being a naturally forming chemical, the ammonia water mix offers a zero
ozone depletion potential (ODP) and a zero global warming potential (GWP)
figure. This appliance scores exceptionally well in relation to BREEAM
ratings and is particularly relevant for larger schools, hospitals in 180 NHS
Trusts and all organisations affected by the Carbon Reduction Commitment

(CRC) energy efficiency credits scheme.

Reduced Emissions

Instead of using electricity to power an induction motor to drive the
refrigeration compressor, the gas absorption heat pump, assisted by the
available ambient air energy, uses a gas burner to initiate and sustain the
refrigeration cycle. The heat generated is then used to supply low
temperature hot water heating systems and/or for the production of domestic

hot water via an indirect cylinder.

As the carbon emission factor for gas is lower than grid supplied electricity;
0.185 kgCO,/kWh compared to 0.43 kgCO.kWh (long term marginal factor),
the gas absorption heat pump offers improved emission reduction benefits
compared with traditional electric heat pumps as well as lower operating

costs.



Being a gas appliance, the performance is measured in efficiency terms
rather than CoP and varies according to the available ambient air
temperature and water flow temperatures. The gas absorption appliance
newly available in the UK offers efficiency figures of around 144% (A7<C,
W35%), gross CV of fuel and after deduction of the parasitic loss, achieving
the efficiency level of A+++ under the EuP Directive at these operating

temperatures.

Fit for Purpose

There seems little doubt that heat pumps, as part of a correctly applied
merging of solutions, can play an important part in helping to provide ultra-
low carbon heating and hot water solutions for commercial applications. This
would apply to both new build and retrofit applications and should qualify the

building owner for payments under the Renewable Heat Incentive.
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