Introduction to the Air Source Heat Pump Guide
This guide is aimed at housing associations considering installing air source heat pumps in multiple
domestic properties. It focuses on the steps which need to be followed to correctly to achieve a
successfully installed heating system in each property.
The housing association may already have an idea of whether there are suitable housing association
properties in their area. If not, they could refer to the ‘Suitable ASHP Properties Search Tool’ to search
for the number of properties that are deemed to be suitable for air source heat pumps (ASHPs) in a
given area. A user guide is contained within the tool.
There is no reason why heat pumps should not provide controllable, comfortable, low cost renewable
heating to domestic properties and operate as intended1, provided that it is understood what tasks needs
to be done from the outset of the installation process, who is responsible for completing these tasks, who
will check it has been done, and that housing association staff and tenants are supported with relevant
training and advice.
When installing a heat pump system, there are a number of things it is essential to get right to ensure the
system operates efficiently and reliably. Fortunately, there is an experienced supply chain and good
guidance available for installers, which means if you chose a Microgeneration Certificate Scheme (MCS)
accredited installer, who follows the MCS guidelines, the installation will deliver low cost, low carbon
heating for the next 20 years.
Structure of the guide
This guide is structured in three parts providing a reference document for Housing Associations in the
development and delivery of an air source heat pump project.
1)
Project Overview
A simple step by step guide to installing heat pumps in housing association properties from the concept
idea through to commissioning and operation.
2)
Project Steps, Phases and Breakpoints
For each of these steps further detail is provided giving a logical progression through the project with
defined break points.
3)
Further Information
Finally, appropriate links, definitions and references to other information have been collated for quick
reference.
This guide is aimed at Housing Associations who are going to be installing heat pumps in a number of
properties at once. As such, this guide will include information to be used in overseeing contractors
delivering the work.
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RECC Performance estimates analysis - https://www.recc.org.uk/scheme/research
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1)
Air Source Heat Pump installation Project Overview
The following table summarises a logical progression for the developing of a heat pump project across
multiple domestic properties.
Phase 1
Step 1
Agree objectives and
delegate project
responsibility
Step 2
Seek advice
Step 3
Initial scoping
Step 4
Communicate
Break point 1
Phase 2
Step 5
Establish project team
Step 6
Confirm grid connection
Step 7. Pre-planning
consultation
Step 8
Determine suitable
properties
Step 9
Financial viability check
Break point 2
Phase 3
Step 10
Detailed property
assessment
Step 11
Confirm capital cost and
income
Step 12
Planning application
Step 13
Develop full financial
model
Step 14
Notifications
Break Point 3
Phase 4
Step 15
Tender for suppliers
Step 16
Appoint contractor
Phase 5
Step 17a
Construction

Step 17b
Supporting works

Developing the idea
Determine why the project is being undertaken?
Confirm scope of internal project management responsibilities.
A project manager, or equivalent, with sign-off procedures and procurement responsibility
Seek advice of other housing associations who have completed similar projects
Determine which properties are suitable for a heat pump, either through existing internal
procedures or the Suitable ASHP Properties Search Tool detailed above.
Explain to tenants why heat pumps are being considered, what it will involve and the benefits to
them. It is also important to keep communication channels open throughout the project and in
advance of any assessment and installation works.
Is there justification for developing the project?
Evaluate the project
Bring together the team to oversee the project
Check the electricity connections to the properties are sufficient to supply the heat pumps.
Open dialogue with planning to establish whether any time or cost savings are available, such as
installing the heat pumps under ‘permitted development’.
Refine the list of properties that heat pumps are to be installed in.
High level financial viability assessment to justify commissioning a more detailed assessment.
Are there enough suitable properties?
Develop the project
Assess the requirements of each property (and needs of tenants) in detail.

Obtain accurate capital costs and projections of RHI income
Apply for planning permission where required.
Use all information gathered to work out financial projections for the life of the installations. This
should include consideration of cost for training of housing association staff and initial and ongoing tenant support.
Ensure the relevant authorities are notified of works. The DNO of the new electrical connections,
the water authority of new connections to the mains water supply and the local authority planning
department/building control for building warrants.
Confirm consents, grid and financial viability
Concluding procurement
Tender contracts for design, supply, installation and handover of the heat pump system. Technical
procurement support will reduce risks and ensure MCS compliance. Maintenance and monitoring
contracts should also be formalised and programmed, including appropriate training and support
for in-house maintenance staff where appropriate.
Competitive tendering will ensure value for money, even if a Facilities Management Company is in
place.
Completing the project
After appointing a contractor, confirm all orders and arrangements for the delivery, installation and
commissioning of the system. During this process, technical project members will play an
important role in ensuring compliance with MCS guidelines which is essential to ensure the system
operates efficiently and reliably.
Carry out supporting works alongside appointed contractor, to ensure the tenants are properly
prepared for, and accept the disruption and that they are properly informed about their new heating
system Tenants should be made aware how the new heating system operates (and how that may
differ from their existing system), and also that it may look different (e.g., larger radiators).
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Step 18
Apply for RHI

Step 19
Guidance for tenants

Step 20
Operation

Once each system has been commissioned, RHI can be applied for. It may be that multiple
installations are completed and then applied for all together.
MCS guidelines require the installer to ensure the tenant is given training and guidance in the
correct use of the system. This could be completed by the installer, but the Clerk of Works may
want to work with the housing association board. This may include a guidance booklet with an
FAQ section, provided by the installer or housing association; regardless, advice should be tailored
to the tenant and should ensure that they are aware how best to operate the system in terms of
achieving comfort and reducing cost.
Once the system is commissioned and operational, the system would become the responsibility of
whomever is going to be responsible for maintaining the system as well as collecting RHI revenue
and meeting ongoing obligations of the RHI. This would be the Housing Association.

Responsibilities of project team
The composition of the project delivery team and the responsibilities attributed to each member, will be
dependent on the in-house expertise that you can call on. The schematic below gives an indication of the
responsibilities that are required and an example of a delivery team structure. You will need to adjust this
to suit and tender for support if the in-house team are not comfortable with any of the responsibilities.

Process guidance
Phase 1 – Initial viability assessment
Step 1. Agree objectives
There are a number of reasons why a housing association may choose to develop an air source heat
pump project, it may be to replace existing heat sources which are at the end of their life; it may be to
improve energy efficiency to meet Energy Efficiency in social housing (EESSH) targets; it may be to
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reduce fuel poverty in households or it may be to secure an income from the Renewable Heat Incentive
(RHI). It is important that the key objectives are understood to ensure that they are achieved.
For example, if the objective is to improve the energy rating of a property to meet EESSH targets, then it
is essential that the effect of the heat pump on the energy rating of each property has been assessed
prior to making a final investment decision, otherwise there may be properties on which the energy rating
is not improved sufficiently to meet the threshold and additional measures may be required. Note that
ASHPs will operate more efficiently in properties which are already well insulated and airtight.
The EPC of each property will be reviewed as part of this process and would be updated to reflect the
impact of the new heating system, if installed.
Step 2. Seek advice
At the time of writing (2018) 40% of RHI accredited heat pump installations are in properties owned by
registered social landlords (RSL’s). There are therefore a significant number of housing associations
who have developed such projects and in planning and carrying out installations on their properties are
strongly advised to consult with and to learn from the experience of others when planning your own
project. The Scottish Federation of Housing Associations should be able to assist in identifying suitable
organisations to approach to gain their insight.
Seeking this input from the outset can help to identify what has worked well elsewhere (and what has
not), what issues have been encountered already and how they were overcome/resolved.
Step 3. Initial scoping
The first step in the scoping process is to determine if there are properties in your housing stock that
could be worthy of further investigation. The Suitable Properties Search Tool that accompanies this
guide was developed using modelled data and provides an approximation of the number of houses
within a data zone code2 that may be suitable for ASHPs. You may wish to consult this tool to
compliment your current understanding of your housing stock (instructions and suitability criteria are
included within the tool).
After it has been established that there are properties that are worth investigating, a high-level property
assessment should be carried out on properties that are representative of the housing stock. This
assessment may be carried out by the project team if they have relevant experience, however it is likely
that a prospective supplier will carry out these checks. Regardless of who carries out the high-level
assessment it is important that the delivery team understands the key design steps in a heat pump
installation and the consequent loss in system performance if they are not carried out correctly. Unlike in
a conventional fossil fuel boiler system, there are a number of steps that must be followed accurately at
the design phase to ensure the heat pump operates reliably and efficiently. Supplementary document 1
‘High level property assessment’ provides a useful checklist for Step 3.
The Microgeneration Certification Scheme (MCS) certifies both installers of micro-generation systems
and the products themselves. As such, any heat pump system which is less than 45kW should be
covered by the MCS scheme. It is a pre-requisite of acceptance to the Renewable Heat Incentive
scheme that the installs are MCS compliant and may be required by building control if a building warrant
is required. There is guidance available on the MCS website which has been drafted and revised to
ensure that domestic heat pump installations are carried out correctly. This is a useful reference source
to check that the guidance has been followed. Again, depending on the technical literacy of the delivery
team, consideration should be given to securing technical support throughout the procurement process.
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Data zone code definition - http://www.gov.scot/Publications/2005/02/20697/52626
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Housing Suitability
Heat pumps work best in houses which are well insulated, however properties do not need to be highly
thermally efficient for them to work. To meet EESSH, it is likely that the thermal efficiency of the building
will need to be high, with the heat pump increasing the rating of the building further.
To determine which parts of your property portfolio may be suitable, it is advisable to complete a detailed
assessment of a representative sample of the houses. For example, if you have 100 properties, 30 of
which are semi-detached, 30 of which are detached and 40 of which are four-in-a block, then the
following assessment should be completed on 3 of the semi-detached properties, 3 of the detached and
4 of the four-in-a-block.
The following summarises the suitability checks that should be completed.

Heat
Calculation

•Calculate how much heat the property needs, either by calculation or from the EPC.

•Determine internal floor area from EPC.
Floor Area

Heat
emitters

Hot Water

Derive SPF

Business
Case

Savings

•Confirm heat emitters (radiators) can be upgraded for each room. The increase in size of radiators will depend upon the
thermal efficiency of the house, but could range from 2 – 4 times the size required for a gas boiler. Determine tenant
acceptance of larger radiators.

•If hot water is being provided by the heat pump, confirm there is a suitable location for a storage tank (e.g. under stairs or in
the loft). If one is present, this will likely need replaced as:
• The coil or heat exchanger in a hot water cylinder needs to be larger for a heat pump.
• The storage volume may also need to increase.
•Consider tenant acceptance of a larger hot water storage tank.
•If hot water is not being provided by the heat pump confirm that the existing hot water arrangement can be retained (if heat
pump to supply heating only).
•Establish peak flow temperature which can be reached and use this to derive estimated Seasonal Performance Factor. The
efficiency of a heat pump is dependent upon the temperature it heats the water to in the heating system. The efficiency of a
heat pump is the ratio of the amount of heat produced to the amount of electricity required to produce it. This changes under
different operating conditions and as such an average is taken over a whole heating season. This is referred to as a seasonal
performance factor (SPF) also known as a seasonal coefficient of performance (SCOP).
•Calculate high level business case for housing association
• Include cost of training and support for housing association staff and tenants.
• Estimate RHI income from EPC data and estimated SPF
• Conduct sensitivity analysis to check that it is still viable at a lower SPF.

•Check financial savings for occupant
• Estimate savings for occupants based on current heating costs and costs to produce the same amount of heat from a heat
pump
• Consider available and suitable tariffs for tenants
• Check at lower SPF
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Step 4. Communicate
The success of any project relies upon support, in this case the housing association board and tenants.
It is particularly important for a technology like heat pumps with which people are unfamiliar and may
have concerns. An early consultation can allow those questions to be raised and addressed so to ensure
the buy-in of tenants and other stakeholders. There are a significant number of misunderstandings about
heat pump technology and addressing them at the earliest opportunity allows you to become aware of
them and deal with any misinformation, or misunderstanding of the system.
Heat Pump systems tend to have relatively minimal visual impact and noise intrusion once installed
correctly but experience shows that this communication must be open and honest about what is being
planned and must include good opportunities to receive and respond to feedback.
Tenants will require some guidance on how to run the heat pump systems, how to use the controls and
which electricity tariffs are best for heat pumps. If possible, this information should be provided in
advance of installation and then again after commissioning. Consideration should also be given as to
which season this advice is provided, e.g., if installed in the summer a light touch introduction may be
suitable with a more in-depth follow up prior to the beginning of the heating season.
Input from tenants at an early stage can help shape the communications later, including the most
appropriate format for delivery of advice & in which languages the advice should be provided (e.g., in
person, advice sheets, online video or some combination of formats or formats to suit visual or hearing
impairment).
Break point 1 – Is this worthy of further investigation?
After the sample properties have been assessed, if some are found to be suitable, that meet the
objectives you have set out and provide a saving for occupants then it is then worth considering how
many properties may be suitable and how many you wish to develop. It may be that a phased approach
is taken with an initial sample group installed with subsequent phases, however, it is worth considering
that there will be savings from installing a larger number of properties as part of a single procurement
contract.
Phase 2 – Evaluate the project
The in-house technical ability that can be called upon will have determined the level of outside support
required to carry out the initial assessments above. From this point on you may want to consider getting
technical advice, however this guide should provide sufficient information for the in-house delivery team
to provide practical oversight of an installer/engineer to complete the evaluation.
Step 5. Establish project team
It is likely that a housing association will have its own procurement and sign off procedures. Similarly, the
financing route will also affect the sign off procedures and evidence required prior to final investment
decision. Buy-in will be required from senior management and the housing association board.
A separate guide on the benefits of heat pumps has been provided and can be found here. This could be
used to demonstrate the benefit of heat pumps to finance directors and decision makers.
At this point you will also need to develop a proper project plan and allocate responsibilities to individuals
to present to the board with the initial technical evaluation and business case.
Step 6. Confirm grid connection
Prior to installing a large number of heat pumps, it is recommended to notify the Distribution Network
Operator (DNO). This allows them to ensure the electricity connection is capable of supporting the heat
pump and that it will not affect the wider electricity grid.
In some instances, it may be necessary to increase the capacity of the electricity connection or make
changes to the local electricity grid such as upgrade a transformer. Notifying the electricity company at
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an early stage will ensure you are aware of any costs which you may incur and can take them into
account in your financial plans.
Step 7. Pre-planning consultation
Many of the air source heat pump installations will be covered by permitted development rights, but this
will not be the case on every site. Early engagement with the local planning department is essential to
minimise planning risk and wasted costs. An open discussion with the planning authority will give a
clearer picture as to which properties will require planning consent as well as the likelihood of consent
being granted. There are no guarantees, but projects taken through to the next phase of development
should be reasonably confident that there is a prospect of planning consent being granted. At this stage,
it can also be useful to engage with building control to establish whether or not a building warrant is
required.
Step 8. Decide which properties to include
The next step is to develop a list of properties which could be included. By now you will have had an
assessment done of a few sample properties which will allow you to determine which house types are
likely to be viable, which properties need planning permission, what the costs are likely to be for
obtaining planning permission, which properties require upgrades to their grid connection and any
specific needs of existing tenants in terms of the installation process and ongoing use of the technology.
This can now be collated into an updated list of properties which are potentially viable and to be taken
forward for more detailed assessment.
At this stage, you may choose to include only a certain number of properties in the next stage of
analysis. There are a number of ways of determining which properties to include, depending on your
objectives set out in step 1. It may be than an area based approached is appropriate as there are likely
to be savings from procuring heat pumps for a number of properties which are near to one another, so
that the installers can plan their works efficiently. Alternatively, it may be that there are properties where
scheduled upgrades are to take place and where there is capital allocated or it may be that there are
properties which do not currently meet EESSH requirements and where energy efficiency must be
improved. Installing an air source heat pump may be considered the best option for this, though it is
worth noting that ASHPs work most efficiently in well insulated and airtight properties.
It is important to confirm that the objectives are still correct and that the project team is agreed upon
before proceeding and deciding which properties to install heat pumps in.
Step 9. Financial viability check
A high level financial appraisal is recommended at this stage, taking account of the findings from the
initial scoping, alongside ‘ballpark’ capital costs, operation and maintenance costs (including optional
equipment such as remote monitoring), housing association staff training, ongoing tenant support and
RHI income. Where the housing association is responsible for paying the bills for the property (and not
the tenant) savings on fuel should be included also. It would also be worth considering the financial
impact on tenants at this stage (e.g., tenant ability to pay energy bills based on the new heating system).
Break Point 2 – Can the challenges be overcome?
An impartial assessment of the project should be carried out against the main challenges:
 What are the objectives?
 Are the properties viable?
 Have you consulted with tenants on their expectations and concerns?
 Have electricity connections and planning requirements been identified?
 Does the project look feasible from a financial perspective?
 Do you have a source of finance?
If this assessment is positive, then the project can be taken to Phase 3.
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Phase 3 - Develop the project
Step 10. Detailed property assessment
The supply chain for air source heat pump installers has increased significantly in recent years, as such
there are a significant number of installers. However, as we have discussed, an efficient and reliable
heat pump installation is dependent upon a number of design and installation works being done well.
Supplementary document 2 ‘Installer checklist’ that accompanies this guide provides a useful checklist
for Step 10.
When procuring a large number if installations at a time, it is important for the installers to be MCS
accredited and have experience working on:
 contracts for multiple installations;
 experience at working on retro-fits, as well as new builds.
Whomever is doing the design and installation of replacement heat emitters should be competent and
experienced at sizing heat emitters for different flow temperatures, (it could be that many installers of
radiators will only have experience of sizing them for use with boilers and using standard manufacturer’s
charts of heat outputs). When sizing radiators for a heat pump system it is necessary to adjust for the
actual temperature being used.
Where underfloor heating is being used, it is important that the design conditions for the heating are
known and can be taken into account when selecting a heat pump and determining its performance.
They should also be able to provide aftersales care at the site location the level of operation and
maintenance contract on an ongoing basis. It may be that a maintenance contract is procured separately
from the design and installation, however there are advantages in the maintenance being provided by
the installers of the systems as this provides continuity.
The designer/installer will be required to assess each individual house to ensure that it is suitable for the
installation and that it will meet building regulations. They are also required to state if the work is
notifiable under building regulations. This can affect the project delivery timescales and the costs. This
section will cover in some detail how each property is assessed. The objective is that the person
overseeing the project, such as a clerk of works (or equivalent), understands what is being done and
why as this is vital to ensuring that heat pumps installed are efficient and reliable.
They are required to assess the heating requirement of the building and the comfort needs of existing
tenants (e.g., elderly tenants or those with long-term health conditions may have different heating
patterns and heat requirements). This is one of the most important steps in ensuring that the system
works correctly and if the person overseeing the project for the Housing Association has an
understanding of this and can ask relevant questions; this can help to ensure that the project is
successful.
The MCS scheme dictates the standard to which this must be done (BS EN 12831:2003). This involves
working out how much heat every room needs individually and adding this together to get the total for the
building. The temperatures to which each room is to be heated is set out in the table below:
Table 1 MIS 3001 V5 Table 1
Room
Living room
Dining room
Bedsitting room
Bedroom
Hall and landing
Kitchen
Bathroom
Toilet

Internal design temperatures (°C) from the UK national annex to BS EN 12831:2003
21
21
21
18
18
18
22
18
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It is important to consider if the properties need to be heated to a higher temperature than stated
above, particularly in social housing where there may be occupants with specific needs. Prior to
initiating any design calculations, the housing association should decide what temperature the
rooms need to be heated to so that they can be designed for a higher temperature.
The calculation takes into account the outside temperature. Further detail on how to incorporate outside
temperatures is included in the Appendix. As this is a requirement under MCS, it is important to confirm
the installer is following these guidelines.
If the outside design temperature used is not representative of the site then there is a significant risk
of the heat pump being undersized which can lead to lower efficiency and operating problems. The
housing association should be aware of the outside temperature being used and determine if it is
appropriate for the sites.
Another factor which can have a significant effect on the sizing of the system is the ventilation factor
used. The rate of ventilation of a building will vary and it does depend on the construction of the property
and whether a ventilation system is present or free vents are used. It also depends upon how exposed
the site is to wind. The calculation should therefore be as conservative as possible, unless proven
otherwise.
This has been cited as a possible reason for poor performance of heat pump systems in the past3.
Analysis of data from the renewable heat premium payment (RHPP) shows that changing the
ventilation assumptions on an end-terrace house can result in a 24% increase in its estimated heat
loss.
It is difficult to obtain accurate data on the ventilation losses of a building without doing a
pressurisation test so, it is worth being aware of what evidence is used by the MCS designer to
back up assumptions on air tightness and ventilation. This could have a direct effect on the system
reliability, performance and capital cost.
Heat emitters (radiators)
Heat pumps supply lower temperature water to the heating system than conventional boilers. This is
important for heat pump efficiency, as the lower the water temperature the more efficient the heat pump
will operate. Correct design of the heat emitter system is very important in order to achieve lower water
temperatures. Ultimately it will be the responsibility of the MCS installer/ designer to ensure that this is
done correctly.
Where the heat is going to be emitted by radiators, a radiator (or combination of radiators), needs to be
selected for each room to provide a surface area that is large enough to meet the heating requirements
of each specific room, as calculated using the standard above (BS EN 12831:2003), and at the system
flow temperature.
Heat pump supply to radiators needs to have a larger capacity than if they were supplied by a
conventional boiler. The MCS heat emitter guide (MCS 021) is a useful reference document, designed to

3

https://www.gov.uk/government/publications/detailed-analysis-of-data-from-heat-pumps-installed-via-therenewable-heat-premium-payment-scheme-rhpp
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assist customers understand the relevance of building heat loss, heat emitter selection and heat emitter
temperature on heat pump performance.
For example, to operate with a peak flow temperature of 45°C radiators are likely to have to be oversized
by a factor of around 3.1 based on dT50 (see graphic below).

It may be desirable to use the radiators that are in the property already, however, the calculations
described above must still be done and the manufacturer’s information on the output of those existing
radiators found so that the installer can determine what flow temperature is required to fully heat the
property using them. In practice, it is likely that some or all of the radiators will need to be replaced for
the system to achieve an acceptable efficiency, or that existing radiators are supplemented by additional
new radiators.
A site survey will be necessary to determine if there are suitable locations within the properties for the
radiators. Again, it may be appropriate to use sample properties to confirm what is possible. A heat
pump can only operate efficiently if the rest of the heating system has been installed correctly and
therefore, the correct sizing of radiators or underfloor heating is vital.
Selecting a heat pump
The output of an air source heat pump usually varies depending upon the air temperature outside. When
selecting a heat pump, the MCS installer must select a unit which is able to provide 100% of the
calculated design space heating power at the selected ambient temperature and emitter temperature.
If a house requires 8.9kW at -6.5°C and a heating flow temperature of 45°C, a heat pump must be
capable of meeting those requirements. The heat output of some heat pumps varies dependent
upon the outside air temperature and the flow temperature to the heating system. So, a heat pump
which is rated at 9kW at 7°C air temperature may produce only 8kW at -6.5°C. In this case, the
“9kW” heat pump would be insufficient and a larger heat pump would need to be selected.

It is very common for this to be done incorrectly and a review by a representative of the housing
association who can ask the requisite questions helps ensure that the system is specified in accordance
with MCS guidance. This would reduce the chance that a system is undersized and therefore operating
problems or poor performance are less likely.
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If it is not possible to source a heat pump which can meet the heating requirement on its own because of
a lack of suitable electricity connection, it is allowable to use a heat pump in combination with another
heat source. However, for a housing association this adds a number of complexities:
1) The installation would then need to be metered for RHI purposes and meter readings would need
to be supplied to Ofgem every 3 months, otherwise payments would be at risk
2) RHI Income is then dependent upon heat usage in the property, which introduces the risk that
under-heating the property would impact RHI income for the housing association.
3) In practice, these systems can be difficult to operate reliably and efficiently; the control systems
are more complex and there is a significant risk that operating savings are less than anticipated.
As such, after screening properties for opportunities to improve their thermal efficiency (such as adding
insulation), it may be appropriate to include only those properties which can be fully heated by one air
source heat pump. With regards to hot water provision, it is important that the following points are
considered:
1) Is the hot water cylinder suitable for a heat pump: coil or heat exchanger needs to be sized for
heat pump temperatures not boiler temperatures?
2) Is there sufficient storage – it may need to be larger than a hot water cylinder for a
boiler/immersion system due to lower flow temperatures.
Legionella consideration
All heat pump systems which supply domestic hot water must have a means of preventing the growth of
legionella. In a traditional hot water cylinder this is done by heating it to more than 60°C. Many air source
heat pumps have a maximum supply temperature of around 55°C. This means that on their own they are
not capable of heating the hot water cylinder to 60°C and a backup electric heater must be present and
set to heat the hot water cylinder to 60°C at specified intervals.
Some heat pump systems reduce the risk of legionella by heating a thermal store and the thermal store
provides hot water by heating a heat exchanger. These systems avoid storing hot water by heating it
instantaneously, however the risk of legionella still needs to be assessed and managed4.
Estimated system performance
The MCS installer is obliged to provide an estimate of the cost of running the system and the Seasonal
Performance Factor (SPF). The MCS website lists the SPF for heat pumps at a range of design flow
temperatures. It would be appropriate for the delivery team, to compare the value stated by their
contractor with the SPF stated on the MCS website. As well as the conditions stated. The temperature
used for comparison should be the flow temperature of the heat pump at the design external temperature
and design internal temperature, discussed above.
The MCS website also states if the SPF is applicable for heating only or heating and hot water. The SPF
of the heat pump in hot water mode is usually lower than that in heating mode, as such if the SPF has
been stated for heating mode only, but hot water is being supplied, the actual SPF experienced is likely
to be lower than this.
There are three stages for reviewing this information:
1) Prior to installation work being started
2) At the time of any discrepancies being found due to limitations of installation works.
3) After installation has been completed
By reviewing these details before starting the installation works it reduces the risk that the system
installed is not fit for purpose or fails to perform as anticipated, reduces the risk that the capital costs will
4

The Health and Safety executive approved code of practice HSE Approved Code of Practice L8 provides guidance on this.
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increase later in the design programme and makes it easier to determine the consequences of any
problems encountered later.
It is sometimes the case that the heat pump manufacturers installation recommendations will deviate
from the MCS standards. If this is the case, the MCS installer is required to comply with the MCS
standards, unless they can provide evidence that following the manufacturer’s instructions will result in a
system more efficient than following the MCS instructions. As such specifically asking the contractor
whether they are deviating from the instructions contained in the MCS requirements could be a useful
check.
Step 11. Confirm Capital cost and income
Capital Cost
A good market for heat pumps and associated equipment and services exists. The best source of
estimates on capital costs is from system suppliers through a process of competitive tendering. As a
housing association you may have a long-term contract with a facilities management company. If the
contract allows, a competitive tendering process should still be considered if a large number of
installations are being undertaken.
The number, type and location of properties will influence the cost and it is important to ensure that the
tender document is drafted with sufficient technical detail to ensure that quotes are comparable. If the
room-by-room heat loss assessments have been done and the design internal and external design
temperatures are included, then it is more likely that the heat pumps supplied will be able to meet the
property’s requirements and that the capital costs won’t escalate.
Similarly, inclusion of scale drawings of properties with documents provided to suppliers (at least of each
property type) improves the prospect of accurate costs and minimise the chances of costly variations to
the installation contract.
All costs associated with preparing a planning application should be confirmed including all fees, costs of
preparing the drawings required in the application and any planning consultation required.
Income
The housing association will be eligible for support under the domestic renewable heat incentive,
provided that its requirements are met. Where the heat pump is the sole heat source, and the property is
occupied all year, the properties are not usually required to meter their heat use. If the property is
occupied for 183 days of fewer per year then the installation must be metered5. RHI means that the
housing association has a known RHI income irrespective of how the heat is used.
As such, the income can be determined accurately at an early stage and isn’t dependent upon the usage
pattern of the occupants.
To calculate the savings in running the system the total annual heating consumption must be divided by
the anticipated average Coefficient of Performance (COP) to obtain the units of electricity that the heat
pump is expected to consume. The cost of this electricity should be subtracted from the cost of existing
or alternative fuel source (e.g. fuel oil). Systems that are MCS compliant will have projections of the total
annual consumption provided in the quotation.
The Renewable Heat Incentive Module should be referred to when assessing the income that the
system will generate.

5

https://www.ofgem.gov.uk/key-term-explained/annual-declarations
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Step 12. Planning application
It is important to submit a planning application or confirm the project is covered by permitted
development as soon as you have sufficient information. Construction should not start until any consents
have been obtained.
Some planning authorities have developed local Planning Policy Guidance which describes what they
expect developers of heat pump projects as part of the planning process. This will identify what is
required as part of the planning application and the costs of submitting a planning application. Further
information is available in the CARES toolkit Planning module.
Step 13. Develop full financial model
Where the project is funded by borrowing, the viability will depend upon comparing the cost of borrowing
the money required to procure the installations with the income from the system (including savings) after
operating costs.
The installation costs can include:
 The purchase of the heat pump, buffer or hot water tanks and the balance of plant
 The installation of the heat pump and associated equipment
 Connection to the heating system or systems to be supplied by the heat pump and any
alterations required, such as installing new radiators.
 Costs associated with any changes to electricity connection
 Project management costs (and Construction, Design and Management or CDM costs if
applicable) & communication with tenants
 Cost of handover and training for housing association staff, both in terms of system maintenance
but also in terms of their ability to appropriately support tenants to best operate the new heating
systems.
 Any other works required to form a complete and working system
In order to complete the financial appraisal as accurately as possible, the capital costs should be defined
as accurately as possible. It is important to have quotations for all work and not simply use estimates.
Operational costs such as maintenance, FGas6 inspections and insurance must be determined and other
ongoing expenditure must be accounted for.
A potential lender will want to see a full business plan for the duration of operation of the heat pump
installation with a detailed cash flow and balance sheet that includes repayment of loans provided.
Step 14. Notifications
There are various authorities that should be notified on planned works. These include:
 The Distribution Network Operator
o The DNO must be notified of your intention to connect multiple heat pumps to the
electricity grid. You will require details of the heat pump system to be installed and the
system which it replaces (if any). This notification can only be provided once you know
exactly what model of heat pump is to be installed.
 The water authority
o If you have connected new fittings to the mains water system, such as a new pressurised
hot water cylinder or plate heat exchanger, then it will be necessary to inform Scottish
Water.
 Planning
o Planning should be engaged to establish whether a building warrant is required.

6

https://www.gov.uk/guidance/f-gas-in-refrigeration-air-conditioning-and-fire-protection-systems#check-for-leaks

14

Break point 3 – Confirm consents, grid and financial viability
The outcome from Phase 3 of the development process should show that the installer/engineer has all
the following in place:
 Planning consent (and building warrant if required) granted;
 Heat use of properties calculated.
 Any thermal insulation upgrades identified
 Heat pumps selected
 Radiator upgrades identified.
 Income predicted;
 Permission to connect the heat pump to the electricity grid;
 Financial viability confirmed; and
 Funding options investigated.
If consents are in place and the project appears financially viable, then the project can progress to Phase
4. If at this stage the scheme looks unviable it should be stopped, or re-designed.
Phase 4 Concluding procurement
Step 15. Tender for suppliers
The process of finalising suppliers of equipment and services will need to be completed. It is good
practice to seek competitive tenders for all services, and it is recommended a construction phase project
manager/Clerk of Works be appointed in the same way if not already in place.
It is important to consider not only the capital cost of the heat pump but also modifications to existing
heating systems, installation of new heat emitters, the warranty provided, projected operating
performance (including COP), annual maintenance costs, cost of training for maintenance staff and the
cost associated with manual meter reading, compared to additional costs (if any) of remote monitoring
and operation.
Step 16: Appoint contractors
Once the tenders for suppliers have been evaluated and any clarifications and negotiations concluded,
contractors should be appointed and works should commence.
Phase 5 - Completing the project
Step 17a: Construction
Financial close can only be achieved after all the permissions and agreements that you need are in
place. At this point installation can commence. It is good practice to appoint an appropriately qualified
person to oversee installation and commissioning to ensure that the project performs to specification.
CDM application
If your project is longer than 30 days or involves more than 500 person days of construction work, the
Health and Safety Executive (HSE) have to be notified.
Your appointed project manager, civil contractor or heat pump supplier may manage this for you, but as
the client, you need to:
 Check competence and resources of all appointees;
 Ensure there are suitable management arrangements for the project welfare facilities;
 Allow sufficient time and resources for all stages; and
 Provide pre-construction information to designers and contractors.
This is ultimately your responsibility under the CDM regulations.
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MCS
The MCS installer who is contracted to install the system will need to fulfil their obligations under the
MCS scheme. We have discussed many of the design and installation requirements already at Step: 10.
It may be worth the project manager or clerk of works being aware of the requirements set out in the
MCS standards as these are specifically designed to ensure the efficient running of the system.
Once an installation has been commissioned, the installer will need to register the installation with the
MCS database in order that a certificate can be issued. This will be required for the RHI application and
possibly required of building control.
Commissioning
It is essential that a heat pump is properly commissioned in line with the manufacturers’ guidance
documents. It is particularly important to be aware:
 That the flow temperature of the heating system matches the performance estimates provided by
the manufacturer;
 That all pipework in the building has been flushed then pressure tested and found to be free from
leaks;
 The frequency and duration of legionella cycles is in line with your organisations procedures.
Step 17b: Supporting works
Carry out supporting works alongside appointed contractor, to ensure the tenants are properly prepared
for and accept the disruption and that they are properly informed about their new heating system.
Step 18. Apply for RHI
After each system has been commissioned, the RHI application can be completed. This can be either
done by housing association or by others. However, whichever route is used it is important to understand
what your obligations are under the RHI regulations and what records must be kept.
Your equipment supplier will be able to guide you through this process and will often complete the
application for you. More information is available in the Renewable Heat Incentive Module.
Step 19. Guidance for tenants
Heat pumps installed in properties previously using storage heaters should result in a reduction in
electricity consumption of over 60%. However, the actual bill savings experienced depend upon not only
the rates paid for electricity, but the structure of the tariff. If the house has a white meter tariff, designed
for storage heaters, then they could be paying a very high rate for electricity used during the day. This
would have the effect of significantly reducing the bill savings. Tenants should therefore be advised as to
the most appropriate tariff for ASHP (likely to be single rate billing or Economy 10, depending on
individual needs, circumstances and proposed usage). Housing Associations should review how this
level of advice may be facilitated, and who might be able to provide this level of support, early in the
project plan. It is also worth noting that tenants are likely to see an overall reduction in energy bills where
a heat pump installation replaces fuels such as oil and LPG. However, as the installation involves the
connection of a new electrical device, electricity bills will be higher.
The controls on heat pump systems can be more sophisticated than the systems they replace. It
Guidance should always be provided on how to best operate them to achieve desired comfort levels and
avoid excess cost. This guidance should be provided in the most appropriate format, language and to
suit physical impairment (e.g., in person, advice sheets, online video or some combination of formats). In
certain circumstances, particularly when advising older tenants, it can be useful to also engage with
other trusted family members who can provide a more constant presence and ongoing advice to the
tenant. Consideration should also be given as to which season this advice is provided, e.g., if installed in
the summer a light touch introduction may be suitable with a more in-depth follow up prior to the
beginning of the heating season.
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Heat pumps will behave differently from other heat sources, and will require to be operated differently by
tenants. Tenant guidance should therefore include information on how the ASHP heating system will be
different to their existing system, particularly detailing:
 The radiators won’t be as warm as they would be with a gas boiler central heating system
 The heat provided will be more diffuse with ASHP heating compared to point source of heat (solid
fuel) systems
 The difference in operation required, and warmth provided, where underfloor heating might be
used instead of radiators
 That the property may take longer to heat up compared to other forms of central heating
 How controls (including programmer and timer) may need to be used differently to best achieve
required comfort levels and not negate potential fuel bill savings, i.e. not replicating their previous
behaviour, such as using boost setting to increase temperature rapidly (as with a gas combi
boiler) but rather having the heating on for longer to allow the radiators, which are less warm, to
heat the property effectively
 Any other behaviour changes that may be required or beneficial (tenant habits might reveal
issues from current behaviour such as turning heating on or off in rooms or the whole house
depending on occupancy, or for short periods, or seeking hot water at short notice, etc)
 The benefits of the new system to the tenant
 Maintenance requirements (even if the tenant will not be responsible for them – they should be
made aware)
 Contact information for advice and for maintenance support.
Step 20. Operation
It is important to ensure that proper management is in place for the operating life of the heat pump
system to oversee the process of collecting RHI payments, that the system is correctly maintained and
that all on-going operating costs and financial and other liabilities are met.
The income from the project will need to be managed carefully. Any provider of loan finance may expect
there to be cash held to cover fixed costs such as interest and loan repayments and O&M contracts.
Remote monitoring either by the housing association or maintenance provider can be effective in
allowing early identification of problems, resolving simple problems quickly, and ensuring that the correct
people are sent to site to investigate problems.
Further Information
The following is additional reference information.
Step 1. Agree objectives
 The Energy Saving Trust has published results from heat pump field trials that includes useful
information that may help you when developing your project:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48327/5045-heatpump-field-trials.pdf
Step 2. Seek advice
 Consider contacting housing associations who have been through a similar process.
Step 3. Initial Scoping
 CARES Heat Pump Handbook: http://www.localenergyscotland.org/resourcesadvice/renewables-handbook/
 CARES Planning Module: http://localenergyscotland.org/resources-advice/cares-toolkit/planning/
The MCS Heat Emitter tool gives guidance on how flow temperatures and a building’s heating
requirement relate to the size of radiators required and The MCS Heat Emitter Guide describes the
relationship between COP and the design of radiator systems
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http://www.microgenerationcertification.org/admin/documents/MIS%203005%20Supplementary%
20Information%202%20-%20Heat%20Emitter%20Guide%20v2.0.pdf
SNH have a web based mapping tool that will show some of the relevant land designations:
http://gateway.snh.gov.uk/sitelink/index.jsp)

Housing suitability
1) There are a number of ways to determine the heating requirement. Ideally a calculation will be
performed of its heating requirements, however this can be estimated from the energy performance
certificate (EPC). The EPC does not explicitly state the heating requirement of the property but it
does state:
 The total internal floor area
 The total annual heating requirement
Assuming the properties have a single-phase electricity supply, the maximum heat pump size will be
between 12kW and 15kW, depending upon the capacity of the properties’ electricity connection and the
flow temperature delivered. Properties which need more heat than this will need an additional heat
source (or additional measures installed to reduce the heat requirement, such as additional insulation) to
provide top-up and may be deemed unsuitable altogether.
At a later stage, a more detailed investigation will be required to accurately design the system to be
installed. This will be completed by the MCS installer. At initial scoping, the purpose is to assess the
suitability of the property in order that it can be reasonably certain that it is possible to install a heat
pump system and for it to be efficient.
2) Determine the floor area of the property. This information is included within the EPC, can be taken
from plans or measured. It is important to have a relatively accurate idea of the floor area as this is
used to size the heat pump.
3) The size of radiators required, relates to the size of the rooms, the thermal efficiency of the house
and the maximum temperature flow of the water in the system. In this document where flow
temperature is discussed it is the maximum or peak flow temperature. This is what is referred to in
MCS guidance as the flow temperature of a heat pump. However, manufacturers of radiators for
example, will refer to flow temperature when mean flow temperature (the average of the flow and
return temperatures) is being referred to. It is important to be clear exactly what is meant on any
communication. For example, a heat pump which supplies 50°C to the heating system and receives
a 40°C return temperature has a peak flow temperature of 50°C but a mean flow temperature of
45°C.
4) The efficiency of a heat pump is dependent upon the temperature to which it heats the water in the
heating system. The efficiency of a heat pump is the ratio of the amount of heat produced to the
amount of electricity required to produce it. This changes under different operating conditions and as
such an average is taken over a whole heating season. This is referred to as a seasonal
performance factor (SPF) and is also known as a seasonal coefficient of performance (SCOP). The
Renewable Heat Incentive scheme requires that installations have an SPF of at least 2.5 to be
eligible. The temperature to which the heat pump is heating the water in the heating system has the
biggest effect on the efficiency. The higher the temperature required the lower the efficiency and the
so the SPF. For installations that are metered (for example if there is a backup fossil fuel boiler), RHI
payments will be directly affected by SPF as they are made based on meter data. If the SPF falls
below the minimum of 2.5 OFGEM may choose to investigate. Below we show how the SPF impacts
the RHI payments, so the higher the efficiency, the greater the RHI payments.
Lower flow temperatures reduce the output of radiators and as such the size of the radiators needs
to be increased significantly as the water temperature in them decreases, for the heat output to be
the same. So, the less thermally efficient a house is, the larger the radiators will need to be.
Eventually it becomes impractical to install sufficiently sized radiators. There is no hard and fast rule
about this as it depends upon a number of factors, but a good guide is that the water temperature
should not be more than 45°C to 50°C, and that a property should not require more than about
75W/m2. So, this could be an 80m2 semi-detached house which needs around 6kW, or a 150m2
property which requires 11.25kW.
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5) and 6) The table below shows the comparison of the income for a housing association and the
reduction in the fuel bills for the tenant between an existing storage heater system and a new heat pump
system. This scenario assumes the property requires a combined 10,000kWh for space heating and hot
water, that the storage heaters supply 85% of the electricity from night time electricity (at 7p/kWh) and
15% from peak rate electricity at 15p/kWh. The heat pump is assumed to use entirely peak rate
electricity at 15p/kWh. Domestic RHI income is based on 10.18p/kWh, correct as of March 2018.
SPF
2.5
2.7
3.0
3.4

RHI income for HA comparison
100%
105%
111%
118%

Tenant saving compared to storage heaters
30%
36%
42%
49%

As you can see, there is a significant increase in the RHI income for the housing association with the
SPF of 3 having an 11% increase in the RHI payments to the housing association. Perhaps more
significant is the increased savings for the tenants with increased SPF.
 Heat pump calculators are available online which will provide an initial indication of how much
heat will be generated: http://www.heatpumps.co.uk/heatpumpcalculator.html
 The Microgeneration Certification scheme installer guidance can be a useful resource in what
needs to be considered when designing heat pump system:
http://www.microgenerationcertification.org/admin/documents/MIS%203005%20Issue%203%200
%20Heat%20Pump%20Systems%202011.09.05.pdf
 Guidance on preventing spread of legionella: http://www.hse.gov.uk/legionnaires/
 “Design of low-temperature domestic heating systems – a guide for system designers and
installers”, 2013, BRE Trust publication FB59: www.brebookshop.com
 MCS 001- MCS – Installer certification scheme document. Available from:
http://www.microgenerationcertification.org/images/MCS%20001%20%20Issue%202.4%20Installer%20Certification%20Scheme%20Requirements.pdf
 MCS guidance on systems of up to 70kWth:
http://www.microgenerationcertification.org/images/MCS%2070kWth%20Application%20Guidanc
e%20v1.0%20-%202014.05.14%20-%20FINAL.pdf
RHI Income
 Ofgem RHI website has details of tariffs, regulations and how to apply and:
https://www.ofgem.gov.uk/environmental-programmes/non-domestic-renewable-heat-incentiverhi
 CARES Renewable Heat Incentive Module: http://www.localenergyscotland.org/resourcesadvice/cares-toolkit/renewable-heat-incentive/
Step 4. Communicate
There are a range of guidance documents available for engaging with the community:
 The Scottish Community Development Centre (SCDC) has developed a useful on-line resource
to support community development and communication: http://www.scdc.org.uk/
 Scottish Government has produced a ‘how to’ guide:
http://www.scotland.gov.uk/Topics/People/engage/HowToGuide
 The Home and Communities Agency (HCA) has also developed a Community Engagement
Toolkit: http://www.homesandcommunities.co.uk/community-engagementtoolkit?page_id=&page=1
Step 9. Financial viability check
 CARES Procurement Module http://localenergyscotland.org/resources-advice/carestoolkit/procurement/.
 Grid Toolkit http://www.localenergyscotland.org/resources-advice/cares-toolkit/grid-connection/
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Renewable Heat Incentive Module http://www.localenergyscotland.org/resources-advice/carestoolkit/renewable-heat-incentive/
Project Finance Module http://localenergyscotland.org/resources-advice/cares-toolkit/projectfinance/

Step 10. Detailed property assessment
Design temperatures used should be checked against those specified in the table below. It is worth
noting that the only two locations in Scotland are Edinburgh and Glasgow, which are not representative
of a lot of the country.
Location

Belfast
Birmingham
Cardiff
Edinburgh
Glasgow
London
Manchester
Plymouth
MIS 3005 V5 Table 2

Altitude

68
96
67
36
5
25
75
27

Hourly dry-bulb temperature (°C) equal to or exceeded for %
of the hours in a year.
A
99%
-1.2
-3.4
-1.6
-3.4
-3.9
-1.8
-2.2
-0.2

B
99.6%
-2.6
-5.4
-3.2
-5.4
-5.9
-3.3
-3.6
-1.6

This temperature has a significant effect on the design of the system. If the 99% figure is used then even
at the specified locations, the system will be undersized for 87hours of an average year. If the actual site
location is in a sheltered rural glen in the Southern Uplands or Scottish Highlands then the minimum
temperature experienced could be significantly lower.
For this reason, it is important that the housing association are informed about what the actual minimum
temperatures experienced at the locations of the properties. A system designed to work in Glasgow
could be undersized in rural locations.
These figures are to be adjusted using local weather data and for the elevation of the site by reducing
the temperature by 0.6°C for every 100m higher the elevation than at the location stated in the table
(CIBSE Guide A Environmental Design). So a house in Kilmacolm would use -6.5°C instead of -5.9°C
(based on 99.6% exceedance)
Radiators
The document makes reference to the heat loss per square meter (in W/m2). This is the figure calculated
for an individual room. Within any property there can be a significant difference between rooms. The
heat emitter temperature which can be achieved is dependent upon the worst performing room.
So, for example if a living room of 25m2 is calculated to require 1,875W. To be heated by a heat pump
supplying a flow temperature of 45°C, then the radiators will need to have the capacity 1,875W x 3.1 =
5,812W. This might equate to two K3 radiators of around 700mm x 1100mm.
If the insulation value of the property is increased, then the heat emitters (and the heat pump) can be
reduced in size, or a lower flow temperature can be achieved, allowing improved efficiency. As such,
wherever possible, it makes sense to install insulation, replace windows etc first and install a heat pump
later.
The temperature required by an under-floor heating system is decided when the system is first installed.
However, where the heating pipes are in a solid floor it is likely to be no more than 50°C. As such there
are very few instances where solid floors with underfloor heating are unsuitable for a heat pump.
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However, it is unlikely that a lower flow temperature can be used without affecting the heat output. The
installer of the system should have information on this.
Where a new underfloor heating system is being installed, for example where a property is being
renovated, the system can be designed to use lower flow temperatures by placing the pipework closer
together.
Weather compensation
A property will require less heat when it is relatively mild than when it is extremely cold. In mild
conditions when the property requires heating it is possible to improve the efficiency of the heat pump by
supplying water to the heating system which is not as warm as when the weather is extremely cold. This
is weather compensation. It is used by many heat pump control systems to improve the efficiency of the
system.
The MCS guidance for installers states that weather compensation should be used. However, there are
some instances where weather compensation can cause comfort problems or operating problems, for
example where the use of heat is intermittent. In this situation by supplying a lower temperature, the
property would take longer to come to temperature. It can be more appropriate in these situations to
supply a continuous temperature so that the property reaches the desired temperature, as fast as
possible, all year round.
Domestic hot water system
Heat pumps can supply domestic hot water by heating a water tank. They cannot provide instantaneous
hot water in the way that a combi-boiler does.
The hot water cylinder will have to have a coil or heat exchanger designed specifically for heat pumps
and for the capacity of heat pump. Often heat pump manufacturers specify a model of hot water cylinder
to use. Where this is not the case it is important that the installer ensures that the heat exchanger is
correctly sized.
Step 19. Guidance for tenants
Further information on how best to support tenants, or for tenants to use themselves include:
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