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I 1.1 Heat Pump Introduction

Heat pumps provide highly efficient heating and hot water for domestic homes. The intelligent controls regulate
the heating automatically, to not only substantially reduce energy bills but also to provide a more comfortable style
of heating when compared to conventional fossil fuel boilers (gas, oil, etc).

The system utilises the low-grade free heat from the air outside. The energy is upgraded using a sophisticated
'vapour compression cycle' to usable temperatures that can heat your home and hot water.

Heat pumps can provide heat for any of the following emitters *:-

e Under floor Heating
e  Standard Radiators
e  Fan-assisted Radiators
e  Skirting board Radiators
e  Domestic Hot Water
*As long as the emitters have been sized and designed correctly, at the design flow temperatures.

They operate at more than 3 times the efficiency of conventional heating systems and as a result help to minimise
Co2 emissions and reduce the heating costs of your property.

This type of pump works all year round even when the temperature outside is below freezing due to refrigeration
fluid having a boiling temperature below freezing. Simply put, it works similar to a refrigerator, but in reverse. The
cold air from outside is taken and heated for the interior of the property.

There are 3 types of heat pumps: -
> Air - Air is the least efficient of the 3, but the most cost-effective installation
> Water - Water sources can only operate with a sufficient water source, which is rare to most properties
» Ground - A property with large heat loss could likely call for a ground source, however the larger the heat
loss the larger installation expense and pipe lengths required

When installing quality equipment, it is vital that the installer meets a similar standard. When Xpert Energy
Installations install a heat pump system we ensure that, not only the system is installed to the highest standards,
but the ancillary equipment is of similarly high quality and correctly designed and installed.

We also use an enhanced load compensator
If you were living in Sweden, no thermostats would even be required if your emitters have been sized accurately.

It is critical that your properties heating requirements are accurately assessed if your heat pump and emitter
installation is to operate effectively and efficiently, which makes a difference to running costs.



I 1.2 Heat Pump Specification

Your Heat Pump has been sized in accordance with BS EN 12831 to provide at least 100% of calculated design space
heating power requirement at the selected internal and external temperature. The selection being made taking
into consideration the space heating flow temperature assumed in the heating emitter circuit and any variation in
the heat pumps performance that may result. The 100% takes into consideration defrost cycles of Air Source Heat
Pumps and no use of auxiliary immersion heat within space heating zone.

The heat loss design calculations are based on the internal and external temperatures specified by MCS 3005 for
your property’s postcode. Heat loss through the floor shall be determined by using the local average external air
temperature in Appendix B 3005. (Air temperatures for various UK regions are provided by the MET Office).

I 1.2.1 Size of Air Source Heat Pump

Unit size: S8kw*

(*Size could change depending on the make and manufacturer of the heat pump)

I 1.2.2 Size of Ground Source Heat Pump

Unit size: 6kW*

(*Size could change depending on the make and manufacturer of the heat pump)

I 1.3 Flow temperatures of system

I 1.3.1 Hot Water

50°C at -3°C design ambient temperature

I 1.3.2 Space Heating

359C at -3°C design ambient temperature for underfloor heating and/or radiators



I 1.4 Design Parameters Table

Room Internal External Air Change per | Average Ground

Temp °C Temp °C Hour temperature °C
Lobby 21.00 -3.00 0.33 11.30
wcC 21.00 -3.00 0.33 11.30
Office 21.00 -3.00 0.33 11.30
Lounge 21.00 -3.00 0.33 11.30
Kitchen/Dining/Breakfast 21.00 -3.00 0.33 11.30
Utility 21.00 -3.00 0.33 11.30
Office/Pilates/Guest Room 21.00 -3.00 0.33 11.30
Bedroom 1 21.00 -3.00 0.33 21.00
Bedroom 2 21.00 -3.00 0.33 21.00
Bedroom 3 21.00 -3.00 0.33 21.00
Bedroom 4 21.00 -3.00 0.33 21.00
Landing 21.00 -3.00 0.33 21.00
Shower Room 21.00 -3.00 0.33 21.00
Bathroom 21.00 -3.00 0.33 21.00




I 1.5 Heating Emitter Design Output

Heating emitter design to be confirmed upon submission.

I 1.5.1 Design emitter temperature based on worst performing room
35°C
I 1.5.2 The Temperature Star Rating

The temperature Star Rating for heat emitter is a 6 Star Rating

I 1.5.3 The maximum Temperature Star Rating

The maximum achievable Star Rating is 6 Stars. For your system, both the air source and ground source
heat pump can be 6 stars, based on the flow rates we have chosen.

Heating
Likely space  giruit
heating SPF fow

GSHP  ASHP  temp °C

34 27 50 Yy
31 24 55 vy

28 21 60 vy
@8 @1 o (Nostars
given)
Oversize factor: 10 161924 31 4.3 6.8




I 1.5.4 Heat Loss Calculations

The table below shows you the u-values we used to accurately measure the heat loss from your

property.
ENVELOPE U-VALUE SOURCE

Ground Floor 0.17 XEI Calculated
External Walls — Render Faced 0.16 XEI Calculated
External Walls — Clad Faced 0.15 XEI Calculated
External Walls — Brick Faced 0.16 XEI Calculated
Dormer Cheeks 0.16 XEI Calculated
Flar Roof — Ground Floor 0.14 XEIl Calculated
Ceiling/Roof — Loft Sections 0.15 XEI Calculated
Dormer Roof 0.14 XEl Calculated

Glazing 0.90 Specifications Provided

Doors 1.80 Specifications Provided

Roof Windows 0.90 Specifications Provided

The table below has been populated from your Heat Loss Calculations. You will see that each
individual room has a heat loss value next to it in watts per hour. This figure represents the
amount of heat that you will lose from each individual room per hour through the building fabric
and air infiltration combined. The figures are peak values at the specified design temperatures
shown in the design parameters table above. The last column is simply a translation of the heat
loss in a measured form of energy kWh (kilowatt per hour), this figure is only representative of
an average use of heating and can vary subject to each individual’s requirement and usage.
Below this are the additional loads we have chosen to add. In your case, pipe heat loss has
been chosen due to the pending location of the air source heat pump. Therefore, your total heat
loss with loads added stands at 4.14kW. This will indicate the plant size and power required to
sustain the desired internal temperature at peak demand for your property and chosen internal
comfort temperature.



Energy

Room H/L Watts | H/LBtu's Area m2 Watt/m2 kWh
Lobby 165.06 563.19 9.58 17.23 419.57
wc 74.59 254.51 3.46 21.56 182.03
Office 115.70 394.78 7.75 14.93 303.26
Lounge 331.70 1131.75 23.91 13.87 884.26
Kitchen/Dining/Breakfast 1017.86 3472.93 55.46 18.35 2536.20
Utility 50.96 173.86 8.09 6.30 174.62
Office/Pilates/Guest Room 853.55 2912.31 31.08 27.46 1985.64
Bedroom 1 193.39 659.84 10.05 19.24 483.08
Bedroom 2 116.20 396.46 8.06 14.42 308.37
Bedroom 3 228.31 778.99 13.79 16.56 587.48
Bedroom 4 251.26 857.29 15.13 16.61 645.93
Landing 151.73 517.72 11.24 13.50 409.79
Shower Room 79.88 272.54 5.55 14.39 212.44
Bathroom 136.55 465.91 6.55 20.85 336.54
Total Heatloss 3766.73 12852.09 209.70 17.96 9469.20
Exposed location If yes add 10% 0.00
High Ceiling / If yes add 1% per 0.00
radiators each 1m over 2.6
Intermittent Heat If yes add 15% 0.00
Pipe heatloss If yes add 10% 376.67

Total Power Required

4.14kwW




The following table is a dissection of your properties heat loss through each room’s individual

fabric and ventilation.

Individual Heat Loss through Fabric and Air Infiltration

Room Floor Walls Glazing | Ceilings | Ventilation Vorl:3me
Lobby 15.80 18.65 85.54 0.54 44.54 25.39
wc 5.71 37.36 15.44 0.00 16.09 9.17
Office 12.78 23.04 43.85 0.00 36.03 20.54
Lounge 39.43 82.08 99.01 0.00 111.17 63.36
Kitchen/Dining/Breakfast 91.45 134.98 435.09 98.46 257.87 146.97
Utility 13.34 0.00 0.00 0.00 37.62 21.44
Office/Pilates/Guest Room 51.25 113.13 433.99 110.68 144.51 82.36
Bedroom 1 0.00 47.43 65.66 34.53 45.76 23.62
Bedroom 2 0.00 19.08 32.83 27.58 36.70 18.94
Bedroom 3 0.00 52.23 65.66 47.62 62.79 32.41
Bedroom 4 0.00 80.03 47.26 52.99 70.98 42.06
Landing 0.00 33.14 31.10 34.76 52.73 31.25
Shower Room 0.00 22.96 13.82 17.05 26.04 15.43
Bathroom 0.00 56.82 28.21 20.79 30.73 18.21
Total Heatloss & Volume 229.76 720.94 1397.48 | 445.00 973.56 551.14




Percentage of Total Heat Loss by Fabric/Ventilation

6.10%
25.85% 230w
a7aw

19.14%
T21W

445W
11.81%

1,397W
37.10%

EFloor © Walls mGlazing ®Ceilings BVentilation

1.5.5 Heating emitter Design Output

The total heat loss for the building has been calculated using BS EN 12831. Total heat loss =
4143 watts

This figure however, could be significantly lowered if you follow the following steps:

v' Further Insulate Walls
v' Further Insulate Floors

For exact improvement figures, further calculations would need to be done, at your approval.
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I 1.6 Defrost Cycle

In yellow boxes put calculated heat load and design condition,
choose a unit which lies ABOVE the black house load line
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To choose the correct heat pump you must select the unit which lies above the House load line at all
times up to and including the design temperature.

In MCS guide MIS 3005 Sept 2011 it states in section 4.2.1 c

c) A heat pump shall be selected that will provide at least 100% of the calculated
design space heating power requirement at the selected internal and external
temperatures, the selection being made after taking into consideration the space
heating flow temperature assumed in the heat emitter circuit and any variation in
heat pump performance that may result. Performance data from both the heat
pump manufacturer and the emitter system designer should be provided to
support the heat pump selection. Heat pump thermal power output for the

purposes of this selection shall not include any heat supplied by a supplementary

electric heater.

d) When selecting an air-source heat pump, the heat pump shall provide 100% of
the calculated design space heating power requirement at the selected ambient

temperature and emitter temperature, after the inclusion of any energy required

for defrost cycles.

I 1.7 System Performance

An estimation of the annual energy performance has been calculated showing the approximate running
cost for both space heating and domestic hot water. The figures also take into consideration the cost of
running the pump and immersion heater if fitted to bring the temperature of water for domestic use to a
temperature of 60°C on a daily/weekly basis. In this instance the immersion heater has been scheduled
to come on once a week for the Legionella pasteurisation cycle.

12



I 1.7.1 Results Tables

Estimated costs for central heating provision with an air source heat pump.

Information for Householder MCsA
Estimated costs for central heating provision
Cost Space Heating £719.40 Abased on figures using
SPF of Space Heating* 3.6 MICS SCOP rates
Cost HW Heating from HP £483.77
SPF of HW Heating* 2.7
Cost HW heating from immersion £55.83
Cost CH Pump £37.72
Cyl & Pipework Part L ** Yes
Best practice for HW Yes
Bacteria pasteurisation implemented MES
Total estimated CH running cost £1,303.01
Electrical System Performance 4603

* Cylinder and pipework must be insulated to Domestic Building Services Compliance Guide. Change to Section
6 for Scotland & Part F for NI

** HW store size matched to property and use of instantaneous points of use matched to store size.

*** Electrical system performance is section 4.3

Estimated costs for central heating provision with a ground source heat pump.

Information for Householder MCS
estimated costs for central heating provision
Cost Space Heating £602.29
Cost HW Heating from HP £384.17
Cost HW heating from immersion £55.83
Cost CH Pump £45.32
Cyl & Pipework Part L * Yes
Best practice for HW implemented** Yes
Bacteria pasteurisation implemented Yes
Antifreeze to -10 °C Yes
Biocide to Spec in Antifreeze Yes
Antifreeze checked 2 samples Yes
Total estimated CH running cost £1,087.60
Electrical System Performance 3811

* Cylinder and pipework must be insulated to Domestic Building Services Compliance Guide. Change to
Section 6 for Scotland & Part F for NI

** HW store size matched to property and use of instantaneous points of use matched to store size.
**¥* Flectrical system performance is section 4.3
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The calculations have been carried out using an assumed occupancy for the size and design of the
property as well as standardized parameters for heating requirement and usage of domestic hot water
as per MCS guidelines MIS 3005.

The performance of Microgeneration heat pump systems is impossible to predict with certainty due to
the variability of the climate and its subsequent effect on both heat supply and demand. This estimate
is based upon the best available information but is given as guidance only and should not be

considered as a guarantee.

I 1.8 Cost Comparison and CO2 Emissions ‘

The chart below gives a comparison of your potential heating bill using electricity to other forms of
heating systems available. There is also a separate chart detailing the potential impact of each heating
system on CO2 emissions. (Please note this is an estimate only, further investigations would be required

to truly assess your heating bills)

14



Cost Comparison
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I 1.9 Potential Government Grants

What is the Boiler Upgrade Scheme?

The government boiler upgrade scheme is part of a £450m funding announced in the Heat and Buildings
Strategy to help cut carbon emissions from homes.

Under the scheme, eligible homeowners will be able to receive government grants for the purchase of
low-carbon heating systems such as heat pumps, which are more environmentally-friendly than natural
gas boilers.

How long will it run?
The Boiler Upgrade Scheme will run from April 2022 and has recently been extended to April 2028.
How much funding can I receive?

As of October 23™ 2023, homeowners are able to apply for government grants of £7,500 for the
purchase of air source heat pumps (ASHP) and ground source heat pumps (GSHP).

How will the scheme work?

The scheme will operate similarly to the recent Green Homes Grant, whereby the government will
contribute a fixed sum towards the cost of a renewable heating system, and the homeowner will have to
pay the rest.

In its consultation response to the scheme, the government has proposed a first come, first served basis
to those who meet the eligibility criteria.

Once the application is made and approved, you will have 3 months to complete the work or another
application will have to be made.

Who will be eligible?
All homeowners, small landlords and private landlords will be eligible to apply for grant.

However, all applicants must have a valid Energy Performance Certificate (EPC) - typically one which has
been issued in the last 10 years - with no outstanding recommendations for loft or cavity wall insulation.

Applications may still be made by homeowners with outstanding recommendations for loft or cavity wall
insulation, providing it is evidenced through a newly generated EPC at the voucher redemption stage
that the installation of these types of insulation has been carried out during the voucher validity period.
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