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Project: Farm Road, Northwood 3

1.0 Introduction

1.1 Executive Summary

t to address the requirements of
d, Northwood. The purpose of

MES have been commissioned to provide an Energy & Sustainabilit
Hillingdon Borough Council in relation to the proposed develop

e Calculation of baseline energy consu ation in line with

mpgion and CO2 emissions using \
Part L 2021.
e Implementation of the energy hiera and calculation of,CO> emission

Clean, Be Green).
e  (Calculation of final

stage (Be Lean, Be

y consumption and CO2 emissi
from any renewable e

ation and subsequent reduction in

emissions achi

In line with the fa requirements and carbon emissions for the
development hay, for the proposed dwelling. This is in line

Regulated CO2 Regulated CO: savings

Emissions (Tonnes per
(%)
(Tonnes per annum) annum)

Baseline - - ]

Be Lean 2.0 25%
0.0 0%

2.4 31%

9,807.94 4.4 56%

Une 2022 updated guidance for the production of energy statements, the Energy Use
ace heating demand and FEES performance have been calculated using the same SAP10.2 and
rgy and CO2 consumption. This information can be found in Table 1.2 below.
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Project: Farm Road, Northwood 4

It should be noted that the targets for these metrics (both EUl and Space Heating Demand) are based o
modelling using the PassivHaus Planning Package. This uses a different se odelling conventions, as well a
producing a different set of performance figures even for the same buj articularly when it comes to the
unregulated energy. For the proposed development the predicted 2d_energy, as calculate i

SAP10.2, gives an EUI of 14.5 which makes the target of 35.0 for all ghéig eem difficult t
when using SAP as the modelling approach.

Table 1.2: EUI, space heating demand & FEES
Energy Use Intensity ace Heatn emand Design Fa. ergy
Building Type (kWh/m?/year, excluding Ih/m?/year, - cluding Efficiancy (FC
renewable energy) “newable ' argy)
Residential

Target

In line with Development Management Policy DM
will be specified for this development to ensure it achie¥y
—a mains water consumption of 105 litres per person per day. i ptail this further.

This report has also completed pre-planning ov ting calculations using thé g tool which can
be found in Section 5 and Appendix 4.

1.2 Planning Polic

illingdon Developme ana Policies document 2014 and the

mply with the following:
achieve a minimum Code

are required to achieve a minimum
t BREEAM assessment criteria (or

s consisting of the refurbishment of
he conversion of existing buildings to form
ieve EcoHomes Excellent {or equivalent)

of development proposals should incorporate
ce biodiversity, such as green roofs and walls.
)l benefit other sustainability objectives including
tion and the avoidance of internal and urban over-
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Project: Farm Road, Northwood 5

Policy DMEIZ: Reducing Carbon Emissions

All developments are required to make
minimising carbon dioxide emissions in a
targets.

All major development proposals mu
assessment showing how these redug

Proposals that fail to take reasonal
savings will be resisted. Howe [
the application despite not mee

existing DEN, and
minor ne i ithi metres, will be
rovision of the means to
ial contribution to the
ent demonstrates that

s of a planned future DEN,
be operational within 3 years
required to provide a means to
rs shall provide a reasonable

e development of decentralised energy
in principle, subject to meeting the wider
is plan and in particular on design and air

ater Efficiency in Homes

development should demonstrate efficient use of natural
cluding water and aim to achieve the highest possible
the Code for Sustainable Homes (CSH).
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Project: Farm Road, Northwood 6

The London Plan 2021

Policy SI 2 Minimising greenhouse gas emissions

A. Major development should be net-zero carbon. This means re
and minimising both annual and peak energy demand in accord
1. Be Lean: use less energy and manage demand dugtiag
2. BeClean: exploit local energy resources (such
cleanly

3. Be Green: maximise opportunities for renew

energy on-site
4. Be Seen: monitor, verify, and report o

emissions in ope
the following energy hierarchy:

B. Major development proposals should inc how the zero-

carbon target will be met within the frame

d energy strategy to dem
energy hierarchy.

C. A minimum on-site reduction of at least 35%
development. Residential development should achieve 10%, and no
achieve 15% through energy efficiency Wes. Where it is clearly dé

ired for major
opment should
the zero-carbon
ith the borough,

target cannot be fully achieved on-site, a ortfall should be provided,
either:
1. throughacashi
2. off-site provid

yor, uld calculate whole life-cycle carbon emissions through
sses t and demonstrate actions taken to reduce life-

an early stage with relevant energy companies and bodies to
equirements arising from large-scale development proposals
s, other growth areas or clusters of significant new development.

ing buildings that can be connected to future phases of a heat network
oply plant including opportunities to utilise heat from energy from waste plants
sources, including both environmental and waste heat

for low and ambient temperature heat networks

e heating and cooling network routes
ortunities for futureproofing utility infrastructure networks to minimise the impact from road

structure and land requirements for electricity and gas supplies
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Project: Farm Road, Northwood 7

10. implementation options for delivering feasible projects, considering issues of procurement
funding and risk, and the role of the public sector

11. opportunities to maximise renewable electricity ge
response measures.

nd incorporate demand-side

C. Development Plans should:
1. identify the need for, and suitable sites for, an
including energy centres, energy storage and

2. identify existing heating and cooling networl

cooling networks, and identify opportunities

as well as establishing new networks.

ed locations for futu ing and

inter-connectin

D. Major development proposals within He
temperature heating system:
1. the heat source for the commun
following heating hierarchy:
a) connect to local existing or plann
b) use zero-emission or local secondar
£ a case for CHP to

required)
c) use low-emission comb'eat and power (CHP) (only¥

enable the delivery of dWarea-wide heat network, meet tf ¥elopment’s electricity
provide demand response to t al electricity network)
w NOXx gas boilers

heat pump, if

d)

ating systems should be designed to
proving Air Quality
opment should be designed to

standards for primary, secondary and
of Practice CP1 or equivalent.

hrough an energy strategy how they will reduce the
ir conditioning systems in accordance with the following

2
3.
4.
5
6

Policy SI 5 \4

A. In or¢ e use of mains water, water supplies and resources should be protected and
ble manner.

nt proposals should:
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Project: Farm Road, Northwood 8

1. through the use of Planning Conditions, minimise the use of mains water in line with the Optiona
Requirement of the Building Regulations (residential d ment), achieving mains wate
consumption of 105 litres or less per head per day (ex wance of up to five litres for
external water consumption)

2. achieve at least the BREEAM excellent standard fo
(commercial development)

3. incorporate measures such as smart metering,
retrofitting, to help achieve lower water cons

D. Interms of water quality, Development Plans should

1. promote the protection and improvement of

Basin Management Plan, and should t

2. support wastewater treatment infr

climate change impacts. Such inf]

manner taking account of new, s

and energy implications. Boroughs sho
infrastructure requirements.

E. Development proposals should:
1. seek to improve the water en\'ent and ensure that ade

capacity is provided.
2. takeactiontomi

ter infrastructure

e the potential for misconnecti etween foul and surface water networks.

F. Development Plans a Is for strategically or loca rowth locations with particular flood

should be informed by Integrated

uced on 15™ June 2022. Following this the GLA
ents provided via their document ‘Energy

ficiency measures and overall carbon reductions
21 Part L.

8@ whole. It sho much improvement the proposed specification has made
t FEES.

tions should aim to achieve the values in Table 4 of the Energy
eproduced below.

Energy Use Intensity Space Heating
(kWh/m?/year) (kWh/m?/year)

Mondon.gov.uk/sites/default/files/gla _energy assessment guidance june 2022 0.pdf
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ow what is proposed to protect !

Finally, it requires that an assessment is made of the cost to occupants a
the consumer from high energy prices.

T - |

B =
Author A102 1:100

Farm Road Energy & Sustainability Statement v1.1

mesbuildingsolutions.co.uk Listen. Consider. Apply. Deliver.

Newark Beacon, Cafferata Way, Newark, Nottinghamshire NG24 2TN Part of the FOCUS Group



Project: Farm Road, Northwood 10

2.0 Description of the Development

2.1 Location

The proposed development is located on Farm Road in North
detached houses with spacious plots and mature gardens. Local am
hospitals nearby. Public transport access is moderate; North
about 0.8-0.9 miles away, and there are several bus stopg
found in Figure 2.1 below.

treet comprising large,
include independent schools and
k Underground stations are
oad. The site ien can be

he demolition of a at is of mid-20%" century construction, and the

dwelling.

her than statutorily required standards of insulation
ewable and energy-efficient heating systems, will ensure
estrictions that the existing construction places on retrofit
nd floor) mean that much greater thermal efficiency can be
trofitting the existing. LZC heating and ventilation systems are
ith good thermal performance as they are significantly more
provide much better occupant comfort.

only ‘economically
nt in highly efficient

r plans and el e proposed development can be found in Figures 2.2-2.7, below.
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Project: Farm Road, Northwood 14

3.0 Energy Statement

3.1 The Energy Hierarchy

To address energy efficiency the design team have adopted the erarchy. The energy hierarchy is

generally accepted as the most effective way of reducing a buildings’ ca

Be Lean: use less energy

Be Clean: supply energy efficiently
Be Green: use renewable energy
Be Seen: monitor, verify and report on eneg

el N

Development proposals should:

Be lean: use less energy

Be clean: supply
ener.  2fficiently

Figure 3.1:

reduced by implementing the processes of improving the fabric and
ologies can be employed to reduce the environmental impact of the

energy efficien
remaining energ

monitoring and reporting of energy demand and carbon emissions. Major
red to undertake this process for at least five years.
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Project: Farm Road, Northwood 15

3.2 Calculating Baseline Energy Demand

The first step is to calculate a Building Regulations Part L1 2021 corg
emissions for the development. Calculated energy data using
SAP10.2, has been used to establish baseline energy requirements¥
standards.

Green’
di

The baseline emissions and energy consumption figures
calculation. The result of this can be found in Table 3.1 bg
Appendix 2.

Table 3.1: ‘Baseline’ energy use and carbon emis s
Regulated Energy agula’cc COz
Consumption Emicsions (Tonnes per
(kWh per annum) | (To. ‘er annum)

33,325.40

Baseline

3.3 ‘Be Lean’ — Building Fabric Igaprovements

The first step of the energy
improvements to its fabric.
associated with that energy,

ierarchy looks at reducing ener;
reduces the energy required

consumption In the building through
n the building and thus the emissions

energy hierarchy can be found in Table 3.2, below.

iable = 7+ ‘®="'~2yn’ Specification
Element Specification
0.18W/m3K
0.12W/m?K
0.12W/m?K
0.10W/m?2K
0.15W/m?K
1.00W/m?2K
1.20W/m?2K
Representative details for masonry cavity wall construction
2.50m3/m?/hr@50pa
MVHR
LED lamps throughout
Mains gas combi boiler
From main heating system with wastewater heat recovery
system
ZC Technology PV as per ‘notional building’

Sloped Ragf

Ground

e Lean’ on dioxide emissions and energy consumption figures as taken from the SAP10.2 model for

ication are shown in Table 3.3, below, and the SAP worksheets can be found in Appendix 1.
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Project: Farm Road, Northwood 16

Table 3.3: ‘Be Lean’ energy use and carbon emissions
Regulated Energy Regulated CO: Regulated CO: savings
Consumption Emissions nes per
(kWh per annum) | (Tonnes per annum) num)
Baseline 33,325.40 7.9

Be Lean 26,303.61 5.9

3.4 ‘Be Clean’ - Communal Heating &

Policy DMEI3 of the Hillingdon Development Manageme
that new developments should seek to connect to i
3.2 demonstrates, there are currently no confir
proposed development. In fact, the closest di
development.

It would also not be viable to introduce a communal he i i ce its small scale

would result in significant inefficiencies in the utilisation” of CHP and p ergy centre for
surrounding buildings. As such, a standalone heaging system will be required.

glf€/3.2: London HeatlViap — F&

ble 3.4, below, sh® - ce following the ‘Be Clean’ stage of the energy hierarchy.
Table 3.4: T Cle: nergy and carbon emissions

‘egulated Energy Regulated CO2

Consumption Emissions (Tonnes per (%)

Wh per annum) | (Tonnes per annum) annum)

33,325.40 - ]

e Lean 26,303.61 5.9 2.0 25%

Be Cl 26,303.61 5.9 0.0 0%
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Project: Farm Road, Northwood 17

3.5 ‘Be Green’ — CO; Reduction Through the Use of LZC Technologies

This section will examine the available renewable energy generation s and determine which is most
appropriate for the proposed development.

Available Renewable Generation Technologies

Energy resources accepted as renewable or low carbon tech
and Climate Change Low Carbon Buildings Program as:
e Solar photovoltaics
e  Wind turbines
e Small hydro
e Solar thermal hot water
e  Ground source heat pumps
e Air source heat pumps
e Bioenergy
e Renewable CHP
e Micro CHP (Combined heat and power)

Solar Photovoltaics
Solar panel electricity systems, also known asS@far photovoltaics (P

by the Departmgnt of Energy

PV panels woul
development, p
specified for the pro s a 56% reduction in carbon emissions
2021; future installation of PV panels would

erate electricity. 40% of all the
country for domestic turbines.

excessive noise and vibration within the
ding buildings and amenity spaces.

uses running water to generate electricity, whether
r river. All streams and rivers flow downhill, gaining
of their height. Hydropower systems convert this
etic energy in a turbine, which drives a generator to
, or ‘micro’ hydro generation requires a reliable source
ith a reasonably constant flow velocity. Systems of this nature
lled in locations with a natural moving water source such as a

Farm Road Energy & Sustainability Statement v1.1
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Project: Farm Road, Northwood 18

river, stream or spring where part of the flow can be diverted through a generator.

There is no such source of flowing water in this case therefore small ration is not an option for this

development.

Solar Water Heating
Solar water heating systems use free heat from the Sun to wa
water. They can potentially generate large proportions of a
requirement. However, this technology needs sufficient r
as well as complex pipework along the side of the prt¢
buildings is also required for a DHW cylinder as this is req
water, and the associated pumps and control units,

For this development, the available roof spac
by installing PV panels rather than solar therma
it has become increasingly viable to use electrici
power water heating systems which offer greater flexib
solar hot water systems. As such, solar water heating is not'considered to b

this development. '

rinciple as refrigerators in reve
energy. Common sources inclug
GSHPs) use a long circui

rastructure than

suitable te@ffllology for use on

Heat Pumps
Heat pumps operate on the sa

source and convert it into u
e  Ground source h

sing a refrigerant to extract heat from a
ie ground, air, or water.
hrough which a refrigerant is pumped,

oposed development has been concluded as a viable
ard to install, making them particularly well-suited to
ir ability to efficiently extract heat from the ambient air —
nd heating and hot water. This technology also supports
he overall sustainability of the development.

and sugar cane).

ercial use, biomass typically comes in the form of
wood pell i gs¥lt is used in:

ingle room and fuelled by logs or pellets.

to be integrated into the central heating and hot water
These are fuelled by pellets, logs, or chips, and are generally
an 15kW in output.
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Project: Farm Road, Northwood 19

This technology is dismissed as viable due to the space requirements need r the boiler and pellet store whic

make it impractical for the properties on this site.

‘Be Green’ Modelled Performance

As identified above, an ASHP has been identified as the most sui
ASHPs for space heating will provide a large improvement4
carbon emissions associated with the development.

for this development. Use of
therefore,

The full specification used for modelling at this stage of t y can, therefore, 8

3.6, below.

Table 3.6: ‘Be Green’ Specification
Element Specificatinn
External Walls
Sloped Roof
Plane Roof
Ground Floor
Exposed Floor
Windows & Solid Dgor

1.20W/m2K
ils for masonry cavity wall construction
3/m?/hr@50pa

sumption figures as taken from the SAP10.2
, and the SAP worksheets can be found in

rbon ei:

Regulated . - Regulated CO2 Regulated CO: savings
Consumptic | Emissions (Tonnes per (%)
(kWh r - " annun (< 2s per annum) annum) 0

2.0

Be Clean 0.0 0%
Be Green 2.4 31%

mulative on-si
4.4 56%

savings

3.6 M § tion Information

€ GLA Energy Assessment Guidance (June 2022) document requires that specific information
Heat Pumps are proposed for a development.
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SCOP/SEER

For the purposes of this report the ‘Be Green’ modelling has used the SARBxDefault’ efficiency for an ASHP o

170%, as there is no detailed design yet undertaken.
g bsequent to th

dan, should be able to deliver the

Although no detailed design work has been undertaken —and this y
by a suitably qualified designer — a suitable unit, such as the Mitsub
modelled performance for this scale of development. Informatigg
accreditation) can be found in Appendix 3 to this report.

Integration with other heating/cooling technologies
No other heating technologies are proposed for this develo
demand for the entire development will be provide,

The DHW will also be provided by the ASHP th
will be provided with an immersion backup
calculations.

Installation & minimum efficiencies

The proposed location of the external condensgr would be to the front o 3

Although no specific heat pump has been sp’i at this stage, the dimensl€ i denser would be
expected to be no larger than those of a Mitst®ishi Ecodan. Full detgils of this, in of the manufacturer’s
data sheet and confirmation o MCS certification can also be f in Appendix 3 to this report.

Information Provision
Full details of the insta

ils of the required maintenance

~rUse Tnsu._ Space Heating Demand Design Fabric Energy
MY ding | (kWh/m?/year, excluding Efficiency (FEES)
ren Sle eiicray) renewable energy)

rgy consumption for the proposed development has been taken from the ‘Be Green’ SAP
ed in Appendix 2 to this report. This equates to 23,517kWh/year for all regulated energy uses
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Project: Farm Road, Northwood 21

The unregulated energy consumption, as per Section 3.2 of this report, has been calculated using SAP10.
Appendix L equations L13 and L20. This comes to a total of 7,008kWh/ye ding this to the regulated energ
as calculated above gives a total of 30,525kWh/year — and accounts for lated energy used for cooking,
appliances and small power. This equates to an EUI of 63.4kWh/m?/

It should be noted that the targets for these metrics (both EUI a Heating Demand) are based on
producing a different set of performance figures even for t
unregulated energy. For the proposed development the
SAP10.2, gives an EUI of 14.5 which makes the target of 3
when using SAP as the modelling approach.

Space Heating Demand
The space heating demand of the flats has bee
DER calculations in the ‘Be Green’ SAP workshe

n dj y from Box 99 (Space Heat

ed in Appendix 2 to this
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Project: Farm Road, Northwood 22

4.0 Running Costs

Section 3 of this report has identified the proposed energy strategy
report will detail the steps that have been taken to protect the indivig
costs.

In line with the energy hierarchy the proposed developmen
main means by which this will be done. The proposed speci
exceeds the requirements of the 2021 Part L by 25%.
properties within the development is reduced, limiting th
future.

connection and meter gives the occupants the greatest fle
the most competitive energy tariffs available on the market.
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5.0 Overheating

The expected risk of overheating associated with the proposed develg
Homes Alliance Overheating Risk Tool. The completed tool can be 4

been assessed using the Good
but a summar,

e The site is in the Southeast of England.

e The site is in Greater London.

e While all windows are able to be opened in the a
for security reasons.

e The dwelling is not a flat.

e There is no communal heating system se

e The estimated glazing ratio for the eas

e The dwelling is dual aspect.

Similarly, the counterbalancing factors that reduce th
but a summary of those proposed for the development can

pd in Appendix 4,
found below:

e The site surroundings feature signific ue/green infrastructure.
e The window and openings support e, ive ventilation.

The result of this is that the tool estimates a low likelihood erheating. As this proposed development
will fall under the new 2 of the Building Regulati detailed design work will need to be
undertaken post-planni e is achieved with Part O.
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6.0 Water Consumption

Water is a precious commodity even in the UK and with ever incrg
measures need to be taken to safeguard future supplies.

and for clean drinking water

In line with the requirement of policy DMEI15 of the Hilli
2014 and Policy SI5 of the London Plan 2021, water i

Taps (other than kitchen taps)
Kitchen Taps

Showers

Baths (with shower over)
W(Cs (Flush Volume) Full Flush:

Part Flush:

Washing Machine .17(litres/kg dry load)
Dishwasher 1.25(litres/place setting)
For full details of the con is specification pleas ix 5 to this report.
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Appendix 1

‘Be Lean’ SAP Worksheets
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Plot Reference |Farm Road Issued on Date |24/11 /2025
Plot Address [Farm Road, Northwood, HA6 2NZ ' Rl sAP version e Ul

She Ratng el 040 s
CO: Emissions (tiyear) DFEE Ba | rec
Compliance Check See BREL %

—
% DPER < TPER 34.60 r TPER

| A

SAP 10 WORKSHEET FOR New Build (As Designed) (Version 10.2, February 2022)
CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE

1. Overall dwelling characteristics

Storey height Volume
Main dwelling (m) (m3)
Ground floor X 3.8600 (2b) = 912.3882 (1b) - (3b)
First floor x 7.9600 (2c) = 1953.3044 (1c) - (3c)
Total floor area TFA = (la)+(lb)+(lc)+(1d 481.7600 (4)
Dwelling volume )+ (3c)+(3d)+(3e) ... (3n) = 2865.6926 (5)

Ventilation rate

m3 per hour

Number of open chimneys 0 * 80 = 0.0000 (6a)
Number of open flues 0 * 20 = 0.0000 (6b)
Number of chimneys / flug 0 * 10 = 0.0000 (6c)
Number of flues attached 0 * 20 = 0.0000 (6d)
Number of flues attached 0 * 35 = 0.0000 (6e)
Number of blocked chimneys 0 * 20 = 0.0000 (6f)
Number of intermittent extrd 0 * 10 = 0.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number flueless _gas fires 0 * 40 = 0.0000 (7c¢)

Air changes per hour
Infiltration g)+(7a)+(7b) +(7c) = 0.0000 / (5) = 0.0000 (8)

3 Yes
Blower Door
2.5000 (17)
0.1250 (18)
0 (19)
(20) = 1 - [0.075 x (19)] = 1.0000 (20)
(21) = (18) x (20) = 0.1250 (21)
Feb Jun Jul Aug Sep Oct Nov Dec
5.0000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
1.2500 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
0.1562 0.1187 0.1187 0.1156 0.1250 0.1344 0.1406 0.1469 (22Db)
0.5000 (23a)
If exhausW eat pump using Appendi Fmv (equation (N5)), otherwise (23b) = (23a) 0.5000 (23b)
If balanced th heat recovery: efficienc for in-use factor (from Table 4h) = 80.1000 (23c)
Effective ac 0.2589 0.2339 0.2182 0.2182 0.2151 0.2245 0.2339 0.2401 0.2464 (25)
3. Heat losses and heat 1
Element Gross Openings NetArea U-value AxU K-value A x K
Main dwelling m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
121.1400 0.9615 116.4808 (27)
6.7800 1.0000 6.7800 (26)
12.6000 1.1450 14.4275 (27a)
236.3700 0.1000 23.6370 75.0000 17727.7500 (28a)
25.7600 0.1357 3.4968 20.0000 515.2000 (28b)
3.7100 0.1500 0.5565 20.0000 74.2000 (28b)
706.6500 127.9200 578.7300 0.1800 104.1714 150.0000 86809.5000 (29a)
43.0400 43.0400 0.1600 6.8864 150.0000 6456.0000 (29a)
285.3500 12.6000 272.7500 0.1200 32.7300 9.0000 2454.7500 (30)
Plane Roof 20.4400 20.4400 0.1200 2.4528 9.0000 183.9600 (30)
Total net area of external elements Aum (A, m2) 1321.3200 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 311.6192 (33)
Main dwelling
Internal Walls - GF 393.1000 9.0000 3537.9000 (32¢c)
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Internal Walls - FF 1181.0500 9.0000
Internal Floor - FF 215.9200 18.0000
Internal Ceiling - GF 215.9200 9.0000

Heat capacity Cm = Sum(A x k) (32) + (32a)...(32e) =
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K
List of Thermal Bridges
K1 Element
E2 Other lintels (including other steel lintels)
E3 Sill
E4 Jamb
E5 Ground floor (normal)
E20 Exposed floor (normal)
E21 Exposed floor (inverted)
E6 Intermediate floor within a dwelling
E1l Eaves (insulation at rafter level)
E13 Gable (insulation at rafter level)
E10 Eaves (insulation at ceiling level)
E12 Gable (insulation at ceiling level)
El6 Corner (normal)
E17 Corner (inverted - internal area greater than external area)
E24 Eaves (insulation at ceiling level - inverted)
R4 Ridge (vaulted ceiling)
R5 Ridge (inverted)
Thermal bridges (Sum(L x Psi) calculated using Appendix K)
Point Thermal bridges
Total fabric heat loss

47.6773 (36)
0.0000
359.2965 (37)

Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)

Jan Feb Mar Apr May Jun

(38)m 244.8125 241.8573 238.9020 224.1258 221.1706 206.3943
Heat transfer coeff

604.1090 601.1538 598.1985 583.4223 580.4671 565.6908 565.6908 562.7356

Nov Dec
227.0811 232.9916 (38)

Aug
203.4391

586.3776 592.2881 (39)

Average = Sum(39)m / 12 = 582.6835

Jan Feb Mar Apr May Jul Aug Nov Dec
HLP 1.2540 1.2478 1.2417 1.2110 1.204 1.1742 1.1681 1.2172 1.2294 (40)
HLP (average) 1.2095
Days in mont 31 28 31 30 31 30 31
4. Water heating energy requirements (kWh/,
Assumed occupancy 3.3682 (42)

Hot water usage for mixer showers

116.6801 114.9267 107.4827 99.8514 100.1003 2.8800 107.2000 112.1938 116.2331 (42a)
Hot water usage for baths
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (42b)
Hot water usage for other uses
49.1239 43.7649 41.9786 40. 43.7649 45.5513 47.3376 49.1239 (42c)

Average daily hot water use 152.2333 (43)

Jan May Sep Oct Nov Dec
Daily hot water use
165.8041 .2476 145.8535 146.6450 152.7513 159.5314 165.3570 (44)
Energy conte 262.5931 . 7.0504 196.346 . B 180.8279 207.2820 227.2818 258.9091 (45)

Energy content (annual) Total = Sum(45)m = 2528.8032
Distribution loss (46)m
39.3890

Water storage loss (or HIU
Store volume )
a) If manufacture is known (kWh/da 2.2200 (48)
Temperature f3 0.5400 (49)
Enter (49) or 1.1988 (55)
Total storagg

31.0576 26.3885 27.1242 31.0923 34.0923 38.8364 (46)

250.0000 (47

37.1628 35.9640 37.1628 37.1628 35.9640 37.1628 35.9640 37.1628 (56)
If cylinde storage
37.1628 37.1628 37.1628 35.9640 37.1628 35.9640 37.1628 (57)
Primary o 23.2624 23.2624 23.2624 22.5120 23.2624 22.5120 23.2624 (59)
Combi loss .0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (61)
Total heat heating calculated
6398 303.1466 L6761 227.0301 236.3486 239.3039 267.7072 285.7578 319.3343 (62)

.4635 =72. .0328 -45.0231 -47.8775 -49.6966 -58.5868 -66.3717 -77.0878 (63a)
.0000 .0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63b)
.0000 .0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63c)
.0000 .0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63d)
L1763 . 0.6397 182.6433 182.0070 188.4711 189.6074 209.1205 219.3861 242.2465 (64)
Total per year (kWh/year) = Sum(64)m = 2510.4787 (64)

2510 (64)

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (64a)
1 Energy used by instantaneous electric shower (s) (kWh/year) = Sum(64a)m = 0.0000 (64a)

Heat gains Pm water heating,

135.6524 120.4 113.6255 104.0373 103.7363 106.8347 106.9061 117.2614 122.3520 134.4274 (65)

5. Internal gains (see T

Metabolic gains (Table 5)
Jan Apr May Jun Jul Aug Sep Oct Nov Dec

168.4109 09 168.4109 168.4109 168.4109 168.4109 168.4109 168.4109 168.4109 168.4109 168.4109 (66)

equation L9 or L9a), also see Table 5

.0478 309.0161 299.0478 309.0161 299.0478 299.0478 309.0161 299.0478 309.0161 299.0478 (67)

L, equation L13 or Ll3a), also see Table 5

583.5443 550.5384 508.8744 469.7162 443.5560 437.4036 452.9075 485.9133 527.5773 566.7356 (68)

equation L15 or Ll5a), also see Table 5

39.8411 39.8411 39.8411 39.8411 39.8411 39.8411 39.8411 39.8411 39.8411 39.8411 (69)

Pumps, fans 3.0000 3.0000 3.0000 0.0000 0.0000 0.0000 0.0000 3.0000 3.0000 3.0000 (70)

Losses e.g. e i values) (Table 5)

-134.7287 -134.7287 -134.7287 -134.7287 -134.7287 -134.7287 -134.7287 -134.7287 -134.7287 -134.7287 (71)

(66)m
Lighting gains

Appliances gaj

Cooking gain.

Water heating gal
182.
Total internal gains
1150.7953 1185.9610 1132.5630 1096.6681 1037.1679 996.7518 955.5576 953.5697 983.9275 1019.0939 1083.0500 1122.9887 (73)

.3010 173.4476 160.5904 152.7224 144.4963 139.4305 143.5950 148.4807 157.6094 169.9333 180.6820 (72)
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Solar gains

[Jan] Area Solar flux g Access
m2 Table 6a Specific data factor
W/m2 or Table 6b Table 6d
North 38.4000 10.6334 0.7700
East 10.4000 19.6403 0.7700 39.6344 (76)
South 55.4900 46.7521 0.7700 503.3926 (78)
West 16.8500 19.6403 0.7700
East 6.3000 26.6072 1.000
West 6.3000 26.6072 7000 1.
Solar gains 770.9563 1349.7941 1937.1491 2540.4151 2965.3566 2994.4857 2145.8256 1516.8T
Total gains 1921.7516 2535.7552 3069.7121 3637.0832 4002.5245 3991.2375 3129.7531 2535.9119 (84)
7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)
Jan Feb Mar Apr May Dec
tau 61.7156 62.0190 62.3253 63.9038 64.2292 62.9473
alpha 5.1144 5.1346 5.1550 5.2603 5.2819 5.1965
util living area
0.9998 0.9992 0.9969 0.9850 0.9372 0.9995 0.9999 (86)
MIT 19.3619 19.5655 19.8718 20.2976 20.6669 L9129 20.9813 20.9686 19.7613 19.3542 (87)
Th 2 19.8771 19.8819 19.8868 19.9112 19.9161 9407 19.9407 19.9456 19.9063 19.8965 (88)
util rest of house
0.9998 0.9989 0.9956 0.9776 0.904 L7077 . 0.9993 0.9999 (89)
MIT 2 18.3750 18.5822 18.8916 19.3317 19.683 .9007 . . . >3304 18.7969 18.3823 (90)
Living area fraction fLA = Living area / (4) = 0.3074 (91)
MIT 18.6783 18.8844 19.1929 19.9860 20.2118 .1068 19.6250 19.0933 18.6810 (92)
Temperature adjustment -0.1500

adjusted MIT 18.5283 18.7344 19.0429 .8360 20.0618 .9568 19.4750 18.9433 18.5310 (93)

8. Space heating requirement

Jan Feb Apr May Jun Sep Oct Nov Dec
Utilisation 0.9996 0.9736 0.9015 0.7196 0. 0.8694 0.9878 0.9989 0.9998 (94)
Useful gains 1921.0492 2531.794 . 41.0648 3608.4322 2871.9173 1955.923 2721.0296 2505.0786 2011.1243 1777.8431 (95)
Ext temp. 4.3000 8.9000 11.7000 14. 14.1000 10.6000 7.1000 4.2000 (96)

Heat loss rate W
8595.4502 8316.6251
Space heating kWh

6171.8027 4722.6674 3089. 3347.7461 5151.6602 6944.6719 8488.1088 (97)

4965.7543 3887.4065 3311.9 1313 .9910 0.0000 1969.0567 3552.1543 4992.4377 (98a)
Space heating requirement gtal per year 25401.9085
Solar heating kWh
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (98b)
Solar heating contributio /year) 0.0000
Space heating kWh
4965.7543 383 1.9767 1894.1313 828% 0.0000 0.0000 1969.0567 3552.1543 4992.4377 (98c)
Space heating requirement af contribution - total per 25401.9085
Space heating (98c) / (4) = 52.7273 (99)
9a heating systems, inclu
Fraction @ dary/supplementa 0.0000 (201)
Fraction of from main system(s) 1.0000 (202)
Efficiency of i system 1 (in %) 88.9000 (206)
Efficjiga of system 2 (in %) 0.0000 (207)
plementary heatin 0.0000 (208)
Feb Mar. Jun Jul Aug Sep Oct Nov Dec
heating
3887.4065 3311.976 0.0000 0.0000 0.0000 0.0000 1969.0567 3552.1543 4992.4377 (98)
heating (main heating system
88.9000 0.0000 0.0000 0.0000 0.0000 88.9000 88.9000 88.9000 (210)
heating sy
4372.7857 .4983 0.0000 0.0000 0.0000 0.0000 2214.9120 3995.6741 5615.7904 (211)
Space T (main heatT
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (212)
Space (main heating system
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (213)
Space heating fuel (seconda
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)

Water heating

Water heating requiremen
244.4760 205.2964 200.6397 182.6433 182.0070 188.4711 189.6074 209.1205 219.3861 242.2465 (64)
Efficiency of water heatd 79.0000 (216)

(217)m 88.3803 87.8238 86.7808 79.0000 79.0000 79.0000 79.0000 87.8431 88.2567 88.3874 (217)
Fuel for water heating,
233.7594 231.2029 231.1941 230.3887 238.5710 240.0094 238.0612 248.5774 274.0735 (219)

Space cooling

(221)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (221)
Pumps and Fa 493.5317 477.6113 493.5317 477.6113 493.5317 493.5317 477.6113 493.5317 477.6113 493.5317 (231)
Lighting 58.5124 42.8687 33.1130 27.0536 30.2068 39.2639 51.0000 66.9147 75.5800 83.2569 (232)
Electricity ndix M) (negative quantity)

(233a)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (233a)
Electricity g i ines (Appendix M) (negative quantity)

(234a)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (234a)
Electricity gene electric generators (Appendix M) (negative quantity)

(235a)m 0. .0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (235a)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)

(235c)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (235c)
Electricity generated by PVs (Appendix M) (negative quantity)

(233b)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (233b)

SAP 10 Online 2.25.1 Page 3 of 8



Full SAP Calculation Printout S

Electricity generated by wind turbines (Appendix M) (negative quantity)
(234b)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000

Electricity generated by hydro-electric generators (Appendix M) (negative quantity)

(235b)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net geney

(235d)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 » 0000 0.0000

Annual totals kWh/year

Space heating fuel - main system 1
Space heating fuel - main system 2
Space heating fuel - secondary
Efficiency of water heater

Water heating fuel used

Space cooling fuel

Electricity for pumps and fans:
(BalancedWithHeatRecovery, Database: in-use factor = 1.2500, SFP = 1.6375)
mechanical ventilation fans (SFP = 1.6375)
central heating pump
main heating flue fan
Total electricity for the above, kWh/year
Electricity for lighting (calculated in Appendix L)

Energy saving/generation technologies (Appendices M ,N and Q)

PV generation .0000 (233)
Wind generation .0000 (234)
Hydro-electric generation (Appendix N) .0000 (235a)
Electricity generated - Micro CHP (Appendix N) .0000 (235)
Appendix Q - special features

Energy saved or generated .1795 (236)
Energy used .0000 (237)

Total delivered energy for all uses 26303.6130 (238)

12a. Carbon dioxide emissions - Individual heating systems includin o-CHP

ctor Emissions
kg CO2/kWh kg CO2/year
Space heating - main system 1 0.2100 6000.4508 (261)
Total CO2 associated with community systems 0.0000 (373)
Water heating (other fuel) 0.2100 619.1889 (264)
Space and water heating 6619.6397 (265)
Pumps, fans and electric keep-hot 0.1387 806.0487 (267)
Energy for lighting 0.1443 94.3579 (268)
Appendix Q item 'PV' - energy saved 0.1360 -1359.8640 (270)
Appendix Q item 'PV' - energy used 0.0000 0.0000 (271)
Appendix Q item 'PV' - energy saved 0.1360 -229.0484 (270)
Appendix Q item 'PV' - energy used 0.0000 0.0000 (271)
Total CO2, kg/year 5931.1339 (272)
EPC Dwelling Carbon Dioxide Emiss, 12.3100 (273)
13a. Primary energy - Individual heating s cluding micro-CHP
Energy Primary energy factor Primary energy
kWh/year kg CO2/kWh kWh/year
Space heating - main syst% 28573.5753 1.1300 32288.1401 (275)
Total CO2 associated with 8§ 0.0000 (473)
Water heating (other fuel) 2948.5186 1.1300 3331.8260 (278)
Space and water heating 35619.9661 (279)
Pumps, 5810.9374 1.5128 8790.7861 (281)
Energy for ligh 653.7612 1.5338 1002.7608 (282)
Appendix -9999.0000 1.5010 -15008.4990 (284)
Appendix 0.0000 0.0000 0.0000 (285)
Appendix -1684.1795 1.5010 -2527.9534 (284)
Appendix 0.0000 0.0000 0.0000 (285)
Total PrI g 27877.0605 (286)
Dwelling Pr 57.8700 (287)
R New Build (As D
FET EMISSIONS
1. Overall dwelling characj
Area Storey height Volume
Main dwelling (m2) (m) (m3)
Ground floor 236.3700 (1b) X 3.8600 (2b) = 912.3882 (1b) - (3b)
First floor 245.3900 (1lc) x 7.9600 (2c) = 1953.3044 (1c) - (3c)
Total floor area TFA = . (1n) 481.7600 (4)
Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e) ... (3n) = 2865.6926 (5)

m3 per hour

0 * 80 = 0.0000 (6a)

0 * 20 = 0.0000 (6b)

chimneys / flues attached to closed fire 0 * 10 = 0.0000 (6¢c)

Number of flues attached to solid fuel boiler 0 * 20 = 0.0000 (6d)
Number of flues attached to other heater 0 * 35 = 0.0000 (6e)
Number of blocked chimneys 0 * 20 = 0.0000 (6f)
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4 * 10
0 * 10 = 0.
0 * 40 = 0.

Number of intermittent extract fans
Number of passive vents
Number of flueless gas fires

Air changes
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(6c)+(6d)+(6e)+(6f)+(6g)+(7a)+(Th, .0000 / (5) =
Pressure test

Pressure Test Method

Blower Door

Measured/design APS50 5.0000 (17)
Infiltration rate 0.2640 (18)
Number of sides sheltered 0 (19)

Shelter factor
Infiltration rate adjusted to include shelter factor

1.0000
.2640

Jan Feb Mar Apr May Jun
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000

Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750
Adj infilt rate
0.3365 0.3299 0.3233 0.2904 0.2838 L3102 (22b)
Effective ac 0.5566 0.5544 0.5523 0.5422 0.5403 .5481 (25)
Heat losses and heat loss parameter

Element Gross Openings A x K

Main dwelling m2 m2 kJ/K
TER Opaque door 6. (26)
TER Opening Type 102.9700 (27)
TER Roof Window 10.7000 (27a)
Ground Floor 236.3700 (28a)
Floor-to-Garage 25.7600 (28b)
Exposed Floor 3.7100 (28b)
External Walls 706.6500 109.7 596.9000 (29a)
Wall-to-Garage (29a)
Sloped Roof 10.7000 274.6500 (30)
Plane Roof (30)

Total net area of external elements Aum (A, (31)

Fabric heat loss, W/K = Sum (A x U) .9247 (33)

Thermal mass parameter (IMP = Cm / TFA) i
List of Thermal Bridges

278.6004 (35)

K1 Element Psi-value Total

E2 Other lintels (including ot teel lintels) 0.0500 3.1960

E3 Sill 0.0500 2.6935

E4 Jamb 0.0500 7.0090

E5 Ground floor (normal) 0.1600 11.8592

E20 Exposed floor 0.3200 5.1296

E21 Exposed floor 0.3200 4.5696

E6 Intermediate floor 0.0000 0.0000

El1l Eaves (insulation at 0.0400 0.9568

E13 Gable (insulation at 0.0800 3.9776

E10 Eaves (insulation at 0.0600 0.3474

E12 Gable (insulaj 0.0600 0.5196

E16 Corner 0.0900 9.3087

E17 Corner -0.0900 -5.9571

E24 0.2400 1.3224

R4 Ridge (vaulted § 0.0800 1.6160

R5 Ridge (inverted) 0.0400 0.5036
Thermal bridges (Sum(L x Psi) ed using Appendix K) 47.0519 (36)
Point Thermal bridges (36a) = 0.0000
Total fabric heg (33) + (36) + (36a) = 370.9766 (37)

Ventilation b y (38)m = 0.33 x
Mar Apr

Jul Aug Sep Oct Nov Dec
502.5718 501.0275 505.7839 510.9109 514.5348 518.3234 (38)

(38)m 522.2767 512.7022
Heat tra
893.2534 873.5484 872.0041 876.7605 881.8875 885.5114 889.3000 (39)
Average 883.6703
Jul Aug Sep Oct Nov Dec
1.8132 1.8100 1.8199 1.8306 1.8381 1.8459 (40)
1.8343
31 31 30 31 30 31
Pnergy requiremen
Assumed O® cy 3.3682 (42)
Hot water us®e for mixer showers
103.7157 102 92.3332 88.7568 86.7240 88.9781 91.4489 95.2889 99.7278 103.3183 (42a)
Hot water usage for baths
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (42b)
Hot water usage for other,
49.1239 45% 43.7649 41.9786 40.1923 40.1923 41.9786 43.7649 45.5513 47.3376 49.1239 (42c)

Average daily hot water litres/day) 140.2805 (43)

Jan Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
152.8396 139.3051 134.3118 128.9491 126.9163 130.9567 135.2139 140.8401 147.0654 152.4422 (44)

Energy conte
Energy content
Distribution

190.7017 180.8095 158.5580 153.4943 162.1517 166.7322 191.1188 209.5217 238.6877 (45)
Total = Sum(45)m = 2330.2459

33.5297 28.6053 27.1214 23.7837 23.0241 24.3228 25.0098 28.6678 31.4283 35.8032 (46)
Water storag

Store volume 250.0000 (47

)

a) If manuf factor is known (kWh/day): 1.8903 (48)
Temperature 0.5400 (49)
Enter (49) or 1.0208 (55)

31. .5820 31.6444 30.6236 31.6444 30.6236 31.6444 31.6444 30.6236 31.6444 30.6236 31.6444 (56)
If cylinder contains dedicated solar storage

31.6444 28.5820 31.6444 30.6236 31.6444 30.6236 31.6444 31.6444 30.6236 31.6444 30.6236 31.6444 (57)
Primary loss 23.2624 21.0112 23.2624 22.5120 23.2624 22.5120 23.2624 23.2624 22.5120 23.2624 22.5120 23.2624 (59)
Combi loss 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (61)
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Total heat required for water heating calculated for each month
296.9674 262.4716 278.4381 243.8373 235.7163 211.6936 208.4011 9.8678 246.0255 262.6573

WWHRS —-47.4145 -41.9338 -43.9106 -36.3597 -33.8860 -28.9965 -27.1796 -35.3677 -40.0673
PV diverter -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 .0000 0.0000

FGHRS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Output from w/h
249.5529 220.5378 234.5275 207.4776 201.8304 182.6971 181.2215

» 0000 0.0000

0 0.6579 222.5900
(kWh/year) = Sum(64)m =
12Total per year 2536 (64)

Electric shower (s

kWh/year)

(
)
0.0000 0.0000 0.0000

o

.0000 0.0000 0.0000 Q00 0.0000
Total Energy used by instantg kWh/year) = Sum/(
Heat gains from water heating, kWh/month

124.4106 110.4566 118.2496 105.9168 104.0446 95.2290 97.9470 107.4724

5. Internal gains (see Table 5 and 5a)

Metabolic gains (Table 5), Watts

Jan Feb Mar Apr May Sep

(66)m 168.4109 168.4109 168.4109 168.4109 168.4109 168.4109 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9%a), also

299.0478 331.0887 299.0478 309.0161 299.0478 99.0478 299.0478 309.0161 (67)
Appliances gains (calculated in Appendix L, equation L13 or Ll3a),

592.8957 599.0481 583.5443 550.5384 508.8744 .5560 437.4036 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Tal

39.8411 39.8411 39.8411 39.8411 39.8411 39.8411 . (69)
Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 0.0000 .0000 3.0000 (70)

Losses e.g. evaporation (negative values) (Table 5)
-134.7287 -134.7287 -134.7287 -134.7287 -134.7287 -134.7287 -134.7287 -134.7287
Water heating gains (Table 5)
167.2185 164.3700 158.9376 147.1067 139.8449
Total internal gains
1135.6853 1171.0301 1118.0530 1083.1844 1024.290, 4.5180 943.7646 941.4813

L7287 -134.7287 (71)
2625 127.6375 131.5066 L7978 165.7111 (72)

.9145 1108.0178 (73)

6. Solar gains

[Jan] Access Gains
factor W
Table 6d
North 0.7700 106.0703 (74)
East 0.7700 53.1205 (76)
South 0.7700 673.9668 (78)
West 0.7700 85.8932 (80)
East 1.0000 56.4982 (82)
West 1.0000 56.4982 (82)

L4627 3969.1903 0 3403.6069 2872.3389 2030.4358 1245.2845 877.1898 (83)
4345.0882 3843.8231 3036.3724 2314.1990 1985.2076 (84)

Solar gains 1032.0472 1806.8760
Total gains 2167.7325 9060 . .6471 4993.4807

7. Mean internal temperaturd

Temperature during _beating pe the living area from 21.0000 (85)
ing area, nil,m (see
Mar Apr Aug Sep Oct Nov Dec
tau .7384 42.1906 42.7555 42.5235 42.2763 42.1033 41.9239
alpha .7826 3.8127 3.8504 3.8349 3.8184 3.8069 3.7949
0.6997 0.7610 0.9279 0.9901 0.9986 0.9996 (86)

20.9083 20.8705 20.5443 19.8704 19.1702 18.6316 (87)
19.4607 19.4630 19.4561 19.4487 19.4435 19.4380 (88)

0.5013 0.5745 0.8642 0.9832 0.9979 0.9994 (89)

19.4365 19.4218 19.1325 18.3159 17.4188 16.7247 (90)

fLA = Living area / (4) = 0.3074 (91)

19.8889 19.8671 19.5664 18.7936 17.9571 17.3108 (92)
0.0000

19.8889 19.8671 19.5664 18.7936 17.9571 17.3108 (93)

Jan May Jun Jul Aug Sep Oct Nov Dec

Utilisation 0.9986 0.8921 0.7505 0.5640 0.6325 0.8705 0.9785 0.9966 0.9990 (94)
Useful gains 2164.6674 4 4303, 4454.7707 3747.1284 2696.1398 2748.3768 3345.9487 2971.1240 2306.4243 1983.2168 (95)
Ext temp. 4.3000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)
Heat loss rate W

11704.1205 8711.1097 6739.5367 4500.1334 2872.9713 3023.2985 4792.7661 7225.8665 9614.0934 11659.4032 (97)
Space heating kWh

7097.3531 3173.6002 1699.8659 0.0000 0.0000 0.0000 0.0000 3165.5284 5261.5218 7199.0827 (98a)

Space kWh/year) 38266.8078

Solar heating kW

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (98Db)

Solar per year (kWh/year) 0.0000
Space

4995.4562 3173.6002 1699.8659 0.0000 0.0000 0.0000 0.0000 3165.5284 5261.5218 7199.0827 (98c)
Space lar contribution - total per year (kWh/year) 38266.8078
Space (98c) / (4) = 79.4313 (99)
9a. Energy requirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
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Efficiency of %
Efficiency of

Efficiency of

main space heating system 1 (in %)
main space heating system 2 (in %)
secondary/supplementary heating system, %

elmhurst
energy

Y

Jan Feb Mar Apr May Oct Nov
Space heating requirement
7097.3531 5674.3995 4995.4562 3173.6002 1699.8659 .5284 5261.
Space heating efficiency (main heating system 1)
92.3000 92.3000 92.3000 92.3000 92.3000 .3000 92.3000 92.3000
Space heating fuel (main heating system)
7689.4400 6147.7784 5412.1953 3438.3534 1841.6749 .6083 5700.4569 7799.6562 (211)
Space heating efficiency (main heating system 2)
0.0000 0.0000 0.0000 0.0000 0.0000 000
Space heating fuel (main heating system 2)
0.0000 0.0000 0.0000 0.0000 0.0000
Space heating fuel (secondary)
0.0000 0.0000 0.0000 0.0000 0.0000
Water heating
Water heating requirement
249.5529 220.5378 234.5275 207.4776 201.8304
Efficiency of water heater (216)
(217)m 88.4611 88.4269 88.3532 88.1897 87.7497 .8000 4689 (217)
Fuel for water heating, kWh/month
282.1046 249.4013 265.4433 235.2630 230.0070 .0946 235.7842 237.9286 .8118 279.2596 (219)
Space cooling fuel requirement
(221)m 0.0000 0.0000 0.0000 0.0000 0.0000 .0000 0.0000 0.0000 (221)
Pumps and Fa 7.3041 6.5973 7.3041 7.0685 7.3041 L3041 7.3041 7.3041 (231)
Lighting 62.1362 49.8480 44.8826 32.8829 25.3997 20. .1705 30.1178 63.8632 (232)
Electricity generated by PVs (Appendix M) (negative quantity)
(233a)m -173.0683 -223.1245 -293.3323 -300.3334 -300.4139 -271.6690 952 -262.7366 L1995 -152.1045 (233a)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234a)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 .0000 0.0000 (234a)
Electricity generated by hydro-electric generators (Appendix M) (negatgve quantity)
(235a)m 0.0000 0.0000 0.0000 0.0000 0.0000 0000 0.0000 0.0000 .0000 0.0000 (235a)
Electricity used or net electricity generated by micro-CHP (Appendi, negative if net generation)
(235¢c)m 0.0000 0.0000 0.0000 0.0000 0.000, 0.0000 0.0000 0.0000 .0000 0.0000 (235c)
Electricity generated by PVs (Appendix M) (negative quantity)
(233b)m -173.0239 -351.5016 -677.2953 -9 629 -1280.7465 -1278.2876 -1264.0196 -1 -809.9412 -493.5496 -227.7503 -137.8931 (233b)
Electricity generated by wind turbines (Appendix egative quantity)
(234b)m 0.0000 0.0000 0.0000 0000 0.0000 0.0000 0. 0.0000 0.0000 0.0000 0.0000 (234b)
Electricity generated by hydro-electric gener (Appendix M) (negative quantity)
(235b)m 0.0000 0.0000 0.000 000 0.0000 0.0000 0. 0.0000 0.0000 0.0000 0.0000 (235b)
Electricity used or net electricity generat HP (Appendix N) (negative if
(235d)m 0.0000 0.0000 0.0 0.0000 0.0000 0 .0000 0.0000 0.0000 0.0000 (235d)
Annual totals kWh/year
Space heating fuel - main system 1 41459.1634 (211)
Space heating fuel - main system 2 0.0000 (213)
Space heating fuel - secondary 0.0000 (215)
Efficiency of water heater 79.8000
Water heating fuel used 2961.9385 (219)
Space cooling fuel 0.0000 (221)
Electricity for pumps and fans:
Total electricity for the above, kWh 86.0000 (231)
Electricity for lighting (calculated in 501.4750 (232)
Energy saving/generation Reologies (Appen ,N and Q)
PV generation -11683.1795 (233)
Wind generation 0.0000 (234)
Hydro-electric generation 0.0000 (235a)
Electricity generated - MiQ 0.0000 (235)
Appendix Q - special featurd
Energy saved or generated -0.0000 (236)
Energy used 0.0000 (237)
Total delivered, 33325.3974 (238)
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
41459.1634 0.2100 8706.4243 (261)
0.0000 (373)
2961.9385 0.2100 622.0071 (264)
9328.4314 (265)
86.0000 0.1387 11.9293 (267)
501.4750 0.1443 72.3783 (268)
-2918.1782 0.1366 -398.7491
-8765.0013 0.1268 -1110.9915
-1509.7406 (269)
Total COZR 7902.9984 (272)
EPC Target bon Dioxide Emission Rate 16.4000 (273)

13a. Primary energy - Ing flual heating ems including micro-CHP
Energy Primary energy factor Primary energy

kWh/year kg CO2/kWh kWh/year
Space heating - main systé 41459.1634 1.1300 46848.8546 (275)
Total CO2 associated with c@® 0.0000 (473)
Water heating 2961.9385 1.1300 3346.9905 (278)
Space and wate 50195.8451 (279)
Pumps, fans a 86.0000 1.5128 130.1008 (281)
Energy for 1i 501.4750 1.5338 769.1790 (282)
Energy savi
PV Unit elec -2918.1782 1.5051 -4392.2132
PV Unit elect -8765.0013 0.4653 -4078.4195
Total -8470.6327 (283)
Total Primary en 42624.4923 (286)
Target Primary Ener; 88.4800 (287)
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Plot Reference |Farm Road Issued on Date |24/11 /2025
Plot Address [Farm Road, Northwood, HA6 2NZ I sAP version e Ul

CO: Emissions (tiyear) DFEE Ba | rec
Compliance Check See BREL %

—
% DPER < TPER 14.30 r TPER

| A

SAP 10 WORKSHEET FOR New Build (As Designed) (Version 10.2, February 2022)
CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE

1. Overall dwelling characteristics

Storey height Volume
Main dwelling (m) (m3)
Ground floor X 3.8600 (2b) = 912.3882 (1b) - (3b)
First floor x 7.9600 (2c) = 1953.3044 (1c) - (3c)
Total floor area TFA = (la)+(lb)+(lc)+(1d 481.7600 (4)
Dwelling volume )+ (3c)+(3d)+(3e) ... (3n) = 2865.6926 (5)

Ventilation rate

m3 per hour

Number of open chimneys 0 * 80 = 0.0000 (6a)
Number of open flues 0 * 20 = 0.0000 (6b)
Number of chimneys / flug 0 * 10 = 0.0000 (6c)
Number of flues attached 0 * 20 = 0.0000 (6d)
Number of flues attached 0 * 35 = 0.0000 (6e)
Number of blocked chimneys 0 * 20 = 0.0000 (6f)
Number of intermittent extrd 0 * 10 = 0.0000 (7a)
Number of passive vents 0 * 10 = 0.0000 (7b)
Number flueless _gas fires 0 * 40 = 0.0000 (7c¢)

Air changes per hour
Infiltration g)+(7a)+(7b) +(7c) = 0.0000 / (5) = 0.0000 (8)

3 Yes
Blower Door
2.5000 (17)
0.1250 (18)
0 (19)
(20) = 1 - [0.075 x (19)] = 1.0000 (20)
(21) = (18) x (20) = 0.1250 (21)
Feb Jun Jul Aug Sep Oct Nov Dec
5.0000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
1.2500 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
0.1562 0.1187 0.1187 0.1156 0.1250 0.1344 0.1406 0.1469 (22Db)
0.5000 (23a)
If exhausW eat pump using Appendi Fmv (equation (N5)), otherwise (23b) = (23a) 0.5000 (23b)
If balanced th heat recovery: efficienc for in-use factor (from Table 4h) = 80.1000 (23c)
Effective ac 0.2589 0.2339 0.2182 0.2182 0.2151 0.2245 0.2339 0.2401 0.2464 (25)
3. Heat losses and heat 1
Element Gross Openings NetArea U-value AxU K-value A x K
Main dwelling m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
121.1400 0.9615 116.4808 (27)
6.7800 1.0000 6.7800 (26)
12.6000 1.1450 14.4275 (27a)
236.3700 0.1000 23.6370 75.0000 17727.7500 (28a)
25.7600 0.1357 3.4968 20.0000 515.2000 (28b)
3.7100 0.1500 0.5565 20.0000 74.2000 (28b)
706.6500 127.9200 578.7300 0.1800 104.1714 150.0000 86809.5000 (29a)
43.0400 43.0400 0.1600 6.8864 150.0000 6456.0000 (29a)
285.3500 12.6000 272.7500 0.1200 32.7300 9.0000 2454.7500 (30)
Plane Roof 20.4400 20.4400 0.1200 2.4528 9.0000 183.9600 (30)
Total net area of external elements Aum (A, m2) 1321.3200 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 311.6192 (33)
Main dwelling
Internal Walls - GF 393.1000 9.0000 3537.9000 (32¢c)
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Internal Walls - FF 1181.0500 9.0000
Internal Floor - FF 215.9200 18.0000
Internal Ceiling - GF 215.9200 9.0000

Heat capacity Cm = Sum(A x k) (32) + (32a)...(32e) =
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K
List of Thermal Bridges
K1 Element
E2 Other lintels (including other steel lintels)
E3 Sill
E4 Jamb
E5 Ground floor (normal)
E20 Exposed floor (normal)
E21 Exposed floor (inverted)
E6 Intermediate floor within a dwelling
E1l Eaves (insulation at rafter level)
E13 Gable (insulation at rafter level)
E10 Eaves (insulation at ceiling level)
E12 Gable (insulation at ceiling level)
El6 Corner (normal)
E17 Corner (inverted - internal area greater than external area)
E24 Eaves (insulation at ceiling level - inverted)
R4 Ridge (vaulted ceiling)
R5 Ridge (inverted)
Thermal bridges (Sum(L x Psi) calculated using Appendix K)
Point Thermal bridges
Total fabric heat loss

47.6773 (36)
0.0000
359.2965 (37)

Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)

Jan Feb Mar Apr May Jun

(38)m 244.8125 241.8573 238.9020 224.1258 221.1706 206.3943
Heat transfer coeff

604.1090 601.1538 598.1985 583.4223 580.4671 565.6908 565.6908 562.7356

Nov Dec
227.0811 232.9916 (38)

Aug
203.4391

586.3776 592.2881 (39)

Average = Sum(39)m / 12 = 582.6835

Jan Feb Mar Apr May Jul Aug Nov Dec
HLP 1.2540 1.2478 1.2417 1.2110 1.204 1.1742 1.1681 1.2172 1.2294 (40)
HLP (average) 1.2095
Days in mont 31 28 31 30 31 30 31
4. Water heating energy requirements (kWh/,
Assumed occupancy 3.3682 (42)

Hot water usage for mixer showers

116.6801 114.9267 107.4827 99.8514 100.1003 2.8800 107.2000 112.1938 116.2331 (42a)
Hot water usage for baths
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (42b)
Hot water usage for other uses
49.1239 43.7649 41.9786 40. 43.7649 45.5513 47.3376 49.1239 (42c)

Average daily hot water use 152.2333 (43)

Jan May Sep Oct Nov Dec
Daily hot water use
165.8041 .2476 145.8535 146.6450 152.7513 159.5314 165.3570 (44)
Energy conte 262.5931 . 7.0504 196.346 . B 180.8279 207.2820 227.2818 258.9091 (45)

Energy content (annual) Total = Sum(45)m = 2528.8032
Distribution loss (46)m
39.3890

Water storage loss (or HIU
Store volume )
a) If manufacture is known (kWh/da 2.2200 (48)
Temperature f3 0.5400 (49)
Enter (49) or 1.1988 (55)
Total storagg

31.0576 26.3885 27.1242 31.0923 34.0923 38.8364 (46)

250.0000 (47

37.1628 35.9640 37.1628 37.1628 35.9640 37.1628 35.9640 37.1628 (56)
If cylinde storage

37.1628 37.1628 37.1628 35.9640 37.1628 35.9640 37.1628 (57)
Primary o 23.2624 23.2624 23.2624 22.5120 23.2624 22.5120 23.2624 (59)
Combi loss 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (61)
Total heat heating calculated

.6398 L1466 L6761 227.0301 236.3486 239.3039 267.7072 285.7578 319.3343 (62)
.0000 0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63a)
.0000 0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63b)
.0000 0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63c)
.0000 0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63d)
.6398 . 6.7720 230.6761 227.0301 236.3486 239.3039 267.7072 285.7578 319.3343 (64)
Total per year (kWh/year) = Sum(64)m = 3240.2612 (64)

3240 (64)

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (64a)
1 Energy used by instantaneous electric shower (s) (kWh/year) = Sum(64a)m = 0.0000 (64a)

Heat gains Pm water heating,

135.6524 120.4 113.6255 104.0373 103.7363 106.8347 106.9061 117.2614 122.3520 134.4274 (65)

5. Internal gains (see T

Metabolic gains (Table 5)
Jan Apr May Jun Jul Aug Sep Oct Nov Dec

168.4109 09 168.4109 168.4109 168.4109 168.4109 168.4109 168.4109 168.4109 168.4109 168.4109 (66)

equation L9 or L9a), also see Table 5

.0478 309.0161 299.0478 309.0161 299.0478 299.0478 309.0161 299.0478 309.0161 299.0478 (67)

L, equation L13 or Ll3a), also see Table 5

583.5443 550.5384 508.8744 469.7162 443.5560 437.4036 452.9075 485.9133 527.5773 566.7356 (68)

equation L15 or Ll5a), also see Table 5

39.8411 39.8411 39.8411 39.8411 39.8411 39.8411 39.8411 39.8411 39.8411 39.8411 (69)

Pumps, fans 3.0000 3.0000 3.0000 0.0000 0.0000 0.0000 0.0000 3.0000 3.0000 3.0000 (70)

Losses e.g. e i values) (Table 5)

-134.7287 -134.7287 -134.7287 -134.7287 -134.7287 -134.7287 -134.7287 -134.7287 -134.7287 -134.7287 (71)

(66)m
Lighting gains

Appliances gaj

Cooking gain.

Water heating gal
182.
Total internal gains
1150.7953 1185.9610 1132.5630 1096.6681 1037.1679 996.7518 955.5576 953.5697 983.9275 1019.0939 1083.0500 1122.9887 (73)

.3010 173.4476 160.5904 152.7224 144.4963 139.4305 143.5950 148.4807 157.6094 169.9333 180.6820 (72)
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Solar gains

[Jan] Area Solar flux g Access
m2 Table 6a Specific data factor
W/m2 or Table 6b Table 6d
North 38.4000 10.6334 0.7700
East 10.4000 19.6403 0.7700 39.6344 (76)
South 55.4900 46.7521 0.7700 503.3926 (78)
West 16.8500 19.6403 0.7700
East 6.3000 26.6072 1.000
West 6.3000 26.6072 7000 1.
Solar gains 770.9563 1349.7941 1937.1491 2540.4151 2965.3566 2994.4857 2145.8256 1516.8T
Total gains 1921.7516 2535.7552 3069.7121 3637.0832 4002.5245 3991.2375 3129.7531 2535.9119 (84)
7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)
Jan Feb Mar Apr May Dec
tau 61.7156 62.0190 62.3253 63.9038 64.2292 62.9473
alpha 5.1144 5.1346 5.1550 5.2603 5.2819 5.1965
util living area
0.9998 0.9992 0.9969 0.9850 0.9372 0.9995 0.9999 (86)
MIT 19.3619 19.5655 19.8718 20.2976 20.6669 L9129 20.9813 20.9686 19.7613 19.3542 (87)
Th 2 19.8771 19.8819 19.8868 19.9112 19.9161 9407 19.9407 19.9456 19.9063 19.8965 (88)
util rest of house
0.9998 0.9989 0.9956 0.9776 0.904 L7077 0.4888 0.5586 . 0.9993 0.9999 (89)
MIT 2 18.3750 18.5822 18.8916 19.3317 19.683 .9007 19.9363 .9370 . >3304 18.7969 18.3823 (90)
Living area fraction fLA = Living area / (4) = 0.3074 (91)
MIT 18.6783 18.8844 19.1929 19.9860 20.2118 20.2575 20.1068 19.6250 19.0933 18.6810 (92)
Temperature adjustment 0.0000

adjusted MIT 18.6783 18.8844 19.1929 .9860 20.2118 20.257 .1068 19.6250 19.0933 18.6810 (93)

8. Space heating requirement

Jan Feb Apr May Jun Sep Oct Nov Dec
Utilisation 0.9997 0.9751 0.9071 0.7338 0.8787 0.9887 0.9990 0.9998 (94)
Useful gains 1921.0839 2531.989, . 46.4203 3630.7380 2928.7238 2750.2671 2507.2699 2011.2530 1777.8640 (95)
Ext temp. 4.3000 8.9000 11.7000 14. 14.1000 10.6000 7.1000 4.2000 (96)

Heat loss rate W
8686.0665 8406.7981
Space heating kWh
5033.1471 3947.8711 3378.0

6259.3161 4809.7375 3174. 3433.4863 5238.7303 7032.6285 8576.9520 (97)

L1756 0.0000 2032.2066 3615.3904 5058.5215 (98a)

Space heating requirement gtal per year 25895.6294
Solar heating kWh
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (98b)
Solar heating contributio /year) 0.0000
Space heating kWh
5033.1471 394 8.0322 1953.2849 877N 0.0000 0.0000 2032.2066 3615.3904 5058.5215 (98c)
Space heating requirement af contribution - total per 25895.6294
Space heating (98c) / (4) = 53.7521 (99)
9a heating systems, inclu
Fraction @ dary/supplementa 0.0000 (201)
Fraction of from main system(s) 1.0000 (202)
Efficiency of i system 1 (in %) 170.0000 (206)
Efficjiga of system 2 (in %) 0.0000 (207)
plementary heatin 0.0000 (208)
Feb Mar. Jun Jul Aug Sep Oct Nov Dec
heating
3947.8711 3378.032 0.0000 0.0000 0.0000 0.0000 2032.2066 3615.3904 5058.5215 (98)
heating (main heating system
170.0000 0.0000 0.0000 0.0000 0.0000 170.0000 170.0000 170.0000 (210)
heating sy
2322.2771 0.0000 0.0000 0.0000 0.0000 1195.4156 2126.7002 2975.6009 (211)
Space T (main heatT
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (212)
Space (main heating system
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (213)
Space heating fuel (seconda
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)

Water heating

Water heating requiremen

323.0183 265.5264 256.7720 230.6761 227.0301 236.3486 239.3039 267.7072 285.7578 319.3343 (64)
Efficiency of water heatd 170.0000 (216)
(217)m 170.0000 170.0000 170.0000 170.0000 170.0000 170.0000 170.0000 170.0000 170.0000 170.0000 (217)

Fuel for water heating,
156.1920 151.0424 135.6918 133.5471 139.0286 140.7670 157.4748 168.0928 187.8437 (219)
Space cooling

(221)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (221)
Pumps and Fa 486.2276 470.5428 486.2276 470.5428 486.2276 486.2276 470.5428 486.2276 470.5428 486.2276 (231)
Lighting 58.5124 42.8687 33.1130 27.0536 30.2068 39.2639 51.0000 66.9147 75.5800 83.2569 (232)
Electricity ndix M) (negative quantity)

(233a)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (233a)
Electricity g i ines (Appendix M) (negative quantity)

(234a)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (234a)
Electricity gene electric generators (Appendix M) (negative quantity)

(235a)m 0. .0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (235a)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net generation)

(235c)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (235c)
Electricity generated by PVs (Appendix M) (negative quantity)

(233b)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (233b)
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Electricity generated by wind turbines (Appendix M) (negative quantity)

(234b)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Electricity generated by hydro-electric generators (Appendix M) (negative quantity)

(235b)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative if net geney

(235d)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 » 0000 0.0000

Annual totals kWh/year

Space heating fuel - main system 1
Space heating fuel - main system 2
Space heating fuel - secondary
Efficiency of water heater

Water heating fuel used

Space cooling fuel

Electricity for pumps and fans:
(BalancedWithHeatRecovery, Database: in-use factor = 1.2500, SFP = 1.6375)
mechanical ventilation fans (SFP = 1.6375)
Total electricity for the above, kWh/year
Electricity for lighting (calculated in Appendix L)

Energy saving/generation technologies (Appendices M ,N and Q)

PV generation .0000 (233)
Wind generation .0000 (234)
Hydro-electric generation (Appendix N) .0000 (235a)
Electricity generated - Micro CHP (Appendix N) .0000 (235)
Appendix Q - special features
Energy saved or generated .0000 (236)
Energy used .0000 (237)
Total delivered energy for all uses .4578 (238)
12a. Carbon dioxide emissions - Individual heating systems including mécro-CHP
Energy Emissions

kWh/year kg CO2/year

Space heating - main system 1 15232.7232 2359.3243 (261

)
Total CO2 associated with community systems 0.0000 (373)
Water heating (other fuel) 0.1410 268.6804 (264)
Space and water heating 2628.0047 (265)
Pumps, fans and electric keep-hot 0.1387 794.1194 (267)
Energy for lighting 0.1443 94.3579 (268)
Total CO2, kg/year 3516.4820 (272)
EPC Dwelling Carbon Dioxide Emission Rate 7.3000 (273)
13a. Primary energy - Individual he including micro-CHP
rgy Primary energy factor Primary energy
kg CO2/kWh kWh/year
Space heating - main system 1 1.5734 23967.5214 (275)
Total CO2 associated with community s 0.0000 (473)
Water heating (other fuel) 1906.0360 1.5212 2899.5247 (278)
Space and water heating 26867.0461 (279)
Pumps, fans and electric 5724.9374 1.5128 8660.6853 (281)
Energy for lighting 653.7612 1.5338 1002.7608 (282)
)

Total Primary energy kW
Dwelling Primary energy RS%

36530.4921 (286
75.8300 (287)

Designed) (Version 10.

Area Storey height Volume
(m2) (m) (m3)
236.3700 (1b) X 3.8600 (2b) = 912.3882 (1b) - (3b)
245.3900 (1c) X 7.9600 (2c) = 1953.3044 (lc) - (3c)
(la)+ (1b) +( 481.7600 (4)
(3a)+(3b)+(3c)+(3d)+(3e) ... (3n) = 2865.6926 (5)

2. Ventilation rate

m3 per hour

Number of open chimneys 0 * 80 = 0.0000 (6a)
Number of open flues 0 * 20 = 0.0000 (6b)
Number of chimneys / flues d fire 0 * 10 = 0.0000 (6¢)
Number of 0 * 20 = 0.0000 (6d)
Number of 0 * 35 = 0.0000 (6e)
Number of 0 * 20 = 0.0000 (6f)
Number of 4 * 10 = 40.0000 (7a)
Number of 0 * 10 = 0.0000 (7b)
Number of 0 * 40 = 0.0000 (7c)

Air changes per hour
Infiltration d i es and fans = (6a)+(6b)+(6c)+(6d)+(6e)+(6f)+(6g)+(7a)+(Tb)+(7c) = 40.0000 / (5) = 0.0140 (8)
Pressure test Yes
Pressure Test Metho Blower Door

Measured/design AP50 5.0000 (17)
Infiltration rate 0.2640 (18)
Number of sides sheltered 0 (19)
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Shelter factor
Infiltration rate adjusted to include shelter factor

Jan Feb Mar Apr May Jun Jul
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500
Adj infilt rate

0.3365 0.3299 0.3233 0.2904 0.2838 0.2508 0.2508
Effective ac 0.5566 0.5544 0.5523 0.5422 0.5403 0.5314 0.5314

3. Heat losses and heat loss parameter

Element Gross Openings
Main dwelling m2 m2
TER Opaque door
TER Opening Type
TER Roof Window
Ground Floor
Floor-to-Garage
Exposed Floor
External Walls 706.6500 109.75
Wall-to-Garage 43.0400
Sloped Roof 285.3500 10.7000
Plane Roof 20.4400
Total net area of external elements Aum (A, m2)
Fabric heat loss, W/K = Sum (A x U) ... (30) +
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K
List of Thermal Bridges
K1 Element
E2 Other lintels (including other steel lintels)
E3 Sill
E4 Jamb
E5 Ground floor (normal)
E20 Exposed floor (normal)
E21 Exposed floor (inverted)
E6 Intermediate floor within a dwelli
Ell Eaves (insulation at rafter leve
E13 Gable (insulation at rafter lev
E10 Eaves (insulation at ceiling L
E12 Gable (insulation at ceiling
E16 Corner (normal)
E17 Corner (inverted - interna
E24 Eaves (insulation at cei
R4 Ridge (vaulted ceiling)
R5 Ridge (inverted)
Thermal bridges (Sum(L x Psi) cal
Point Thermal bridges
Total fabric heat loss

a greater than
evel - inverted)

Ventilation heat loss calculated monthl (25)m x (5)

Jan r May Aug
(38)m 526.3948 L7022 501.0275
Heat transfer coeff
897.3714 883.6788 872.0041

Average = Sum(39)m / 12 =

Jan Apr Aug
HLP 1.8627 1.8343 1.8100
HLP (average)
Days in mont 31 31
4. ements (kWh/year)

showers
02.1570 88.7568 86.7240 88.9781
0.0000 0.

other uses
47.3376 45.551 . 40.1923 40.1923 41.9786
ter use (litres/day

0.0000 0.0000 0.0000

Feb Jun Jul Aug
149.4946 134.3118 128.9491 126.9163 130.9567
212.8784 180.8095 158.5580 153.4943 162.1517

Energy conté (annual)
Distribution loss (46)m =
36.3091 53 27.1214 23.7837 23.0241 24.3228
Water storage loss (or HIU,
Store volume
a) If manufacturer declg loss factor (kWh/day)
Temperature factor fro
Enter (49) or (54) in (5
Total storage loss
30.6236 31.6444 30.6236 31.6444 31.6444

b 30.6236 31.6444 30.6236 31.6444 31.6444
Primary loss . L2624 22.5120 23.2624 22.5120 23.2624 23.2624
Combi loss 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Total heat r ting calculated for each month

6 278.4381 243.8373 235.7163 211.6936 208.4011 217.0585

WWHRS -43.9106 -36.3597 -33.8860 -28.9965 -27.1796 -28.9027
PV diverter -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
FGHRS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Output from w/h

249. .5378 234.5275 207.4776 201.8304 182.6971 181.2215 188.1558

Total per year

12Total per year
Electric shower (s

kWh/year)

(
)
0.0000 0.0000

o

.0000

o

.0000

o

.0000 0.0000

o

.0000 0.0000

0
0

.2640
.5348

- [0.075 x

(21) =

O

0
0

Y

(18)

ct
» 3000
.0750

.2838
.5403

0.1600
0.3200
0.3200
0.0000
0.0400
0.0800
0.0600
0.0600
0.0900
-0.0900
0.2400
0.0800
0.0400
(33) + (36)
Sep Oct
505.7839 510.9109
876.7605 881.8875
Sep Oct
1.8199 1.8306
30 31
91.4489 95.2889
0.0000 0.0000
43.7649 45.5513
Sep Oct
135.2139 140.8401
166.7322 191.1188
Total =
25.0098 28.6678
30.6236 31.6444
30.6236 31.6444
22.5120 23.2624
0.0000 0.0000
219.8678 246.0255
-30.0008 -35.3677
-0.0000 -0.0000
0.0000 0.0000
0.0000 0.0000
189.8670 210.6579
(kWh/year) =
0.0000 0.0000

x

(20

Nov

4
1

0
0

elmhurst

energy

(19)] =

)

.5000
.1250

.2970
.5441

Total
3.1960
2.6935
7.0090

11.8592
5.1296
4.5696
0.0000
0.9568
3.9776
0.3474
0.5196
9.3087

-5.9571
1.3224
1.6160
0.5036

(36a) =
+ (36a) =
Nov
514.5348
885.5114
Nov
1.8381
30
99.7278
0.0000
47.3376
Nov
147.0654
209.5217
Sum (45)m = 2
31.4283
30.6236
30.6236
22.5120
0.0000
262.6573
-40.0673
-0.0000
0.0000
0.0000
222.5900
Sum (64)m = 2
0.0000

0.
0.

278.

47.
0.
370.

3102
5481

6004

0519
0000
9766

Dec

518.

889.
883.

3234

3000
6703

Dec

1.
1.

103.

o

49.
140.

152.
238.
330

35.

250.

31.

31.
23.

293.
-46.
-0.

247.
536.

o

8459
8343
31

3682

3183

.0000

1239
2805

4422
6877

L2459

8032

0000

.8903
.5400
.0208

6444

6444
2624

.0000

5945
5364
0000

.0000
.0000

0580
1735
2536

.0000

(22b)
(25)

(35)

(36)

(37)

(38)

(39)

(40)

(42)
(42a)
(42b)

(42c)
(43)

SAP 10 Online 2.25.1

Page 5 of 7



elmhurst
energy

Full SAP Calculation Printout

Y

Total Energy used by instantaneous electric shower (s) (kWh/year) = Sum(64a)m = 0.
Heat gains from water heating, kWh/month
124.4106 110.4566 118.2496 105.9168 104.0446 95.2290 94.9623 97. 9470 107.4724 112.1744
5. Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May Jun Nov Dec
(66)m 168.4109 168.4109 168.4109 168.4109 168.4109 168.4109 168 168.4109
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
299.0478 331.0887 299.0478 309.0161 299.0478 309.0161 299.0478
Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Tablg
592.8957 599.0481 583.5443 550.5384 508.8744 469.7162
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table
39.8411 39.8411 39.8411 39.8411 39.8411 39.8411
Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 0.0000
Losses e.g. evaporation (negative values) (Table 5)
-134.7287 -134.7287 -134.7287 -134.7287 -134.7287
Water heating gains (Table 5)
167.2185 164.3700 158.9376 147.1067 139.8449 1.5066 L7111 (72)
Total internal gains
1135.6853 1171.0301 1118.0530 1083.1844 1024.2904 941.4813 0178 (73)
6. Solar gains
[Jan] Area Solar flux g Gains
m2 Table 6a Specific data Specific d W
W/m2 or Table 6b or Table
North .63, 4 106.0703 (74)
East .64 0.7700 53.1205 (76)
South L7521 0.7700 673.9668 (78)
West .6403 0.7700 85.8932 (80)
East L6072 1.0000 56.4982 (82)
West L6072 1.0000 56.4982 (82)
Solar gains 1032.0472 1806.8760 4008.1524 2030.4358 1245.2845 877.1898 (83)
Total gains 2167.7325 2977.9060 4992.6704 3036.3724 2314.1990 1985.2076 (84)
7. Mean internal temperature (heatj
Temperature during heating perio g area from Table 9, 21.0000 (85)
Utilisation factor for gains for 1 nil,m (see Table 9a)
Jan Feb Apr May Sep Oct Nov Dec
tau 41.5468 41.6433 42.1906 42.2763 42.5235 42.2763 42.1033 41.9239
alpha 3.7698 3.7762 .8127 3.8184 3.8349 3.8184 3.8069 3.7949
util living area
0.9994 .9785 0.935 . . . 0.9279 0.9901 0.9986 0.9996 (86)
MIT 18.6624 19.8454 20.5443 19.8704 19.1702 18.6316 (87)
Th 2 19.4264 19.4461 19.4630 19.4561 19.4487 19.4435 19.4380 (88)
util rest of house
0.9992 .9907 L9671 0.5745 0.8642 0.9832 0.9979 0.9994 (89)
MIT 2 16,7571 17.5873 19.4218 19.1325 18.3159 17.4188 16.7247 (90)
Living area frag fLA = Living area / (4) = 0.3074 (91)
MIT L1163 19.8671 19.5664 18.7936 17.9571 17.3108 (92)
Temperature g3 0.0000
adjusted MIZ 18.1163 19.8889 19.8671 19.5664 18.7936 17.9571 17.3108 (93)
8. Space heat®
Feb Mar Jun Jul Aug Sep Oct Nov Dec
0.9954 0.9 0.7505 0.5640 0.6325 0.8705 0.9785 0.9966 0.9990 (94)
.0843 3747.1284 2696.1398 2748.3768 3345.9487 2971.1240 2306.4243 1983.2168 (95)
4.9000 0 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)
1311 .5367 4500.1334 2872.9713 3023.2985 4792.7661 7225.8665 9614.0934 11659.4032 (97)
5674.3995 8659 0.0000 0.0000 0.0000 0.0000 3165.5284 5261.5218 7199.0827 (98a)
Space T Quirement - total p 38266.8078
Solar h
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (98b)
Solar heating contribution - tg 0.0000
Space heating kWh
7097.3531 002 1699.8659 0.0000 0.0000 0.0000 0.0000 3165.5284 5261.5218 7199.0827 (98c)
Space heating requirement, pution - total per year (kWh/year) 38266.8078
Space heating per m2 (98c) / (4) = 79.4313 (99)
9a. Energy requirements - § systems, including micro-CHP
Fraction of sp from seconca pplementary system (Table 11) 0.0000 (201)
Fraction of s from main system(s) 1.0000 (202)
Efficiency o i system 1 (in %) 92.3000 (206)
Efficiency o system 2 (in %) 0.0000 (207)
Efficiency o ary heating system, $% 0.0000 (208)
Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating
4995.4562 3173.6002 1699.8659 0.0000 0.0000 0.0000 0.0000 3165.5284 5261.5218 7199.0827 (98)
Space heating n heating system 1)
92.3000 92.3000 92.3000 92.3000 92.3000 0.0000 0.0000 0.0000 0.0000 92.3000 92.3000 92.3000 (210)
Space heating fuel (main heating system)
7689.4400 6147.7784 5412.1953 3438.3534 1841.6749 0.0000 0.0000 0.0000 0.0000 3429.6083 5700.4569 7799.6562 (211)
Space heating efficiency (main heating system 2)

SAP 10 Online 2.25.1

Page 6 of 7



Full SAP Calculation Printout elmhurst

0.0000 0.0000 0.0000
Space heating fuel (main heating system 2)

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Space heating fuel (secondary)

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Water heating
Water heating requirement
249.5529 220.5378 234.5275 207.4776 201.8304 182.6971 181.2215
Efficiency of water heater
(217)m 88.4611 88.4269 88.3532 88.1897 87.7497 79.8000
Fuel for water heating, kWh/month
282.1046 249.4013 265.4433 235.2630 230.0070 228.9438
Space cooling fuel requirement

.6579 222.5900 247.

L1795 88.3954 88.4689 (217)

118

(221)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 .0000
Pumps and Fa 7.3041 6.5973 7.3041 7.0685 7.3041 7.0685 .0685
Lighting 62.1362 49.8480 44.8826 32.8829 25.3997 20.7518 .1201
Electricity generated by PVs (Appendix M) (negative quantity)

(233a)m -173.0683 -223.1245 -293.3323 -300.3334 -300.4139 -271. 9165 (233a)
Electricity generated by wind turbines (Appendix M) (negative quantity)
(234a)m 0.0000 0.0000 0.0000 0.0000 0.0000 .0000 (234a)
Electricity generated by hydro-electric generators (Appendix M) (negati

(235a)m 0.0000 0.0000 0.0000 0.0000 0.0000 .0000 .0000 (235a)
Electricity used or net electricity generated by micro-CHP (Appendix net generation)

(235¢c)m 0.0000 0.0000 0.0000 0.0000 0.0000 .0000 0.0000 0.0000 .0000 (235c)
Electricity generated by PVs (Appendix M) (negative quantity)

(233b)m -173.0239 -351.5016 -677.2953 -988.3629 -1280.7465 - .0196 -1082.6297 .8931 (233b)
Electricity generated by wind turbines (Appendix M) (negative quantity)

(234b)m 0.0000 0.0000 0.0000 0.0000 0.0000 .0000 0.0000 .0000 (234b)
Electricity generated by hydro-electric generators (Appendix M) (negative quan

(235b)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 000 0.0000 0.0000 0.0000 (235b)
Electricity used or net electricity generated by micro-CHP (Appendix N) (negative i¥ net generation)

(235d)m 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (235d)

Annual totals kWh/year

Space heating fuel - main system 1 41459.1634 (211)

Space heating fuel - main system 2 0.0000 (213)
Space heating fuel - secondary 0.0000 (215)
Efficiency of water heater 79.8000

Water heating fuel used 2961.9385 (219)
Space cooling fuel 0.0000 (221)

Electricity for pumps and fans:
Total electricity for the above, kWh/year
Electricity for lighting (calculated in App:

86.0000 (231)
501.4750 (232)

Energy saving/generation technologies (Ap

PV generation -11683.1795 (233)

Wind generation 0.0000 (234)
Hydro-electric generation (Appendix 0.0000 (235a)
Electricity generated - Micro CHP ( 0.0000 (235)
Appendix Q - special features

Energy saved or generated -0.0000 (236)
Energy used 0.0000 (237)

Total delivered energy for all use 33325.3974 (238)

12a. Carbon dioxide emis

systems includi

Energy Emission factor Emissions

kWh/year kg CO2/kWh kg CO2/year
Space heating - main system 41459.1634 0.2100 8706.4243 (261)
Total CO2 associated with co 0.0000 (373)
Water heating (othe 2961.9385 0.2100 622.0071 (264)
Space 9328.4314 (265)
Pumps, 86.0000 0.1387 11.9293 (267)
Energy for 1j 501.4750 0.1443 72.3783 (268)
Energy
PV Unit -2918.1782 0.1366 -398.7491
PV Unit -8765.0013 0.1268 -1110.9915
Total -1509.7406 (269)
7902.9984 (272)

Total CO2,

5 e Emission Rate (TER) 16.4000 (273)

- Individual heating sys

Energy Primary energy factor Primary energy

kWh/year kg CO2/kWh kWh/year
£in system 1 41459.1634 1.1300 46848.8546 (275)
Total ated with community 0.0000 (473)
Water hea® other fuel) 2961.9385 1.1300 3346.9905 (278)
Space and waWr heating 50195.8451 (279)
Pumps, fans and electric keep 86.0000 1.5128 130.1008 (281)
Energy for lighting 501.4750 1.5338 769.1790 (282)
Energy saving/generation
PV Unit electricity used -2918.1782 1.5051 -4392.2132
PV Unit electricity expo -8765.0013 0.4653 -4078.4195

Total
Total Primary energy kWh
Target Primary Energy Raté

-8470.6327 (283)
42624.4923 (286)
88.4800 (287)

SAP 10 Online 2.25.1 Page 7 of 7
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Heating | Product Information A I\Enll_E%UI'BRI%HI

PUZ-WMG6O0OVAA(-BS)
Ecodan R32
Monobloc Air Source Heat Pu

Key Features:

B A+++ high efficiency system
@ Ultra quiet noise levels
@ Maintains full heating capacity at low temperatures

4

B Zero carbon solution
B MELCloud enabled

ecooan

Renewable Heating Technology

ecodan.co.uk



PUZ-WMG60OVAA(-BS)

Heating | Product Information . Ecodan R32
Monobloc Air Source Heat Pump

OUTDOOR UNIT PUZ-WMB60VAA(-BS) NOMINAL

:EﬂEPF:J'_\A;sgACE ELP Rating ﬁ;;o Water outlet temperature 45°C
SCOP (MCS) 357
HEAT PUMP SPACE ErP Rating At++
HEATER - 35°C Ns 190%
SCOP (MCS) 4.81
HEAT PUMP COMBINATION ErP Rating A+
HEATER - Large Profile’! Nuh 145%
HEATING™2 Capacity (KW) 6.0
(A-7/W35) Power Input (KW) 1.88
COP 3.20
OPERATING AMBIENT TEMPERATURE (°C DB) -20 ~ +35
SOUND DATA™3 Pressure Level at Tm (dBA) 45
Power Level (dBA)™ 58
WATER DATA Pipework Size (mm) 57
Flow Rate (I/min) 17
Water Pressure Drop (kPa) 8.0
DIMENSIONS (mm) Width 1050
Depth 480
Height 1020
WEIGHT (kg) 98
ELECTRICAL DATA Electrical Supply 220-240v, 50Hz
Phase Single
Nominal Running Current [MAX] (A)> 5,68 [13] 0.0
Fuse Rating - MCB Sizes (A)© 16 -10.0 -5.0 10.0

REFRIGERANT CHARGE (kg)

erature [°C]
/ CO2 EQUIVALENT (t)

R32 (GWP 675) 22/1.4

Notes:

*1 Combination with E‘PT20X Cylinder
*2 Under normal heating conditions at outdoor temp: -7°CDB / -8°
*3 Under normal heating conditions at outdoor temp: 7°CDB / 6°
*4 Sound power level tested to BS EN12102.

*5 Under nominal heating conditions at outdoor temp: 7°C, of
“6 MCB Sizes BS EN60898-2 & BS EN60947-2.

ns is the seasonal space heating energy efficiency (SSHES

°C, inlet water temp 30°C.
eor temp 55°C, inlet water temp 47°C as tested to B!

PUZ-WMG60VAA(-BS) DIME

FRONT VIEW
SIDE VIEW

EAR AIR INTAKE

, = L :
N
‘|||ll ll\||||||||||||| "l |||- INSTALLATION FEET g
i R ——
il . ( — >
o ( ‘ > E
3 Sl s
< ( ) )N
C 59
o - o
AIR DISCHARGE 75 Q B ) U 1|
I

&

880

@meuk_les Mitsubishi Electric . - . Mitsubishi Electric Living . - ’
- - mitsubishielectricuk_les . thehub.mitsubishielectric.co.uk
u @green_gateway UK n Cooling and Heating UK - E Environmental Systems UK w

UNITED KING! ishi iving Environment Systems Division, Travellers Lane, Hatfield, Hertfordshire, AL10 8XB, England. Telephone: 01707 282880 Fax: 01707 278881
I Electric Europe, Westgate Business Park, Ballymount, Dublin 24, Ireland. Telephone: (01) 419 8800 Fax: (01) 419 8890 International code: (003531)
ited Kingdom - Ja

ailand - Malaysia. ©Mitsubishi Electric Europe 2020. Mitsubishi and Mitsubishi Electric are trademarks of Mitsubishi Electric Europe B.V. The company reserves the right to make any variation in
technical spex ed, or to withdraw or replace products without prior notification or public announcement. Mitsubishi Electric is constantly developing and improving its products. All descriptions, illustrations,
drawings and tions in this publical sent only general particulars and shall not form part of any contract. All goods are supplied subject to the Company’s General Conditions of Sale, a copy of which is available on request. Third-party
product and b es may be tradel r registered trademarks of their respective owners.

Note: Refer to " tion Book' for further ‘Technical Information'. The fuse rating is for guidance only and please refer to the relevant databook for detailed specification. It is the responsibility of a qualified electrician/
electrical engineer size and fuse rating based on current regulation and site specific conditions. Mitsubishi Electric’s air conditioning equipment and heat pump systems contain a fluorinated greenhouse gas, R410A
(GWP:2088), R32 (G 1774), R134a (GWP:1430), R513A (GWP:631), R454B (GWP:466), R1234ze (GWP:7) or R1234yf (GWP:4). *These GWP values are based on Regulation (EU) No 517/2014 from IPCC 4th edition. In

case of Regulation (EU) No. 'om IPCC 3rd edition, these are as follows. R410A (GWP:1975), R32 (GWP:550), R407C (GWP:1650) or R134a (GWP:1300).
Effective as of August 2020

9 C E ¢ 2« , Green
Gateway greengateway.mitsubishielectric.co.uk



07/10/2022, 12:54 Product directory - MCS

Product directory

PRODUCT DIRECTORY |

Search by:

BROWSE ALL PRODUCTS PRODUCT

Mitsubishi

Showing results for:

/)

SHOW FILTERS

SHOW

50

Model NumbeF:
Certification Period: 09/10/2018 - 08/10/2028

Ecodan
Certification Number: 037-0001-18-03
Model Number: PUHZ-W85VAA
Certification Period: 09/10/2018 - 08/10/2028

https://mcscertified.com/product-directory/

17


https://mcscertified.com/

07/10/2022, 12:54

Product directory - MCS

Ecodan

Certification Number: 037-0001-18-04
Model Number: PUHZ-W85VAA-BS
Certification Period: 09/10/2018 - 08/10/2028

Ecodan

Certification Number: 037-0001-18-05
Model Number: PUHZ-W85YAA
Certification Period: 09/10/2018 - 08/10/2028

Ecodan

Certification Number: 037-0001-18-06

Model Number;: PUHZ-W85YAA-BS

Certification Period: 09/10/2018 - 08/10/2028
Ecodan

Certification Number: 037-0002-18-01

Model Number: PUHZ-W112VAA
Certification Period: 09/10/2018 - 08/10/20

Ecodan

Certification Number: O
Model Number: PUHZ-
Certification Period: 09/10

0Q&18-02
-BS

08/10/2028

Eco

Certification Numbg
Model Number: P
Certification Perio&

Ecoda
Certification Number: 03/-0032-20-01
Model Number: PUZ-WMb50OVHA
Certification Period: 22/06/2020 - 21/06/2030

Ecodan
Certification Number: 03/-0032-20-02
Model Number: PUZ-WMb5OVHA-BS
Certification Period: 22/06/2020 - 21/06/2030

https://mcscertified.com/product-directory/

217



07/10/2022, 12:54 Product directory - MCS

Ecodan
Certification Number: 037-0033-20-01 N
Model Number: PUZ-WM60OVAA
Certification Period: 22/06/2020 - 21/06/2030
Ecodan
Certification Number: 037-0033-20-02 N
Model Number: PUZ-WM60OVAA-BS
Certification Period: 22/06/2020 - 21/06/2030
Product Details
Manufacturer: Mitsub
Product Name:
Model Number:
Technology:
Certification Body:
Manufacturer's Website:
Certification Period:
Current Certification Status:
SCOP Values
3.67 -
3.62
3.57
0
)
O A\ 4
| N
per: PUZ-WM
Certification Peroo 1/06/2030
Ecoda
Certificati hvd
Model Num M85VAA-BS
Certification Period: 22/06/2020 - 21/06/2030
Ecodan
Certification Number: 037-0033-20-05 N
Model Number: PUZ-WMB85YAA
Certification Period: 22/06/2020 - 21/06/2030

https://mcscertified.com/product-directory/ 3/7
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Product directory - MCS

Ecodan

Certification Number: 037-0033-20-06
Model Number: PUZ-WMB85YAA-BS
Certification Period: 22/06/2020 - 21/06/2030

Ecodan

Certification Number: 037-0034-20-01
Model Number: PUZ-WMT112VAA
Certification Period: 27/07/2020 - 26/07/2030

Ecodan

Certification Number: 037-0034-20-02

Model Number: PUZ-WM112VAA-BS

Certification Period: 27/07/2020 - 26/07/2030
Ecodan

Certification Number: 037-0034-20-03

Model Number: PUZ-WMT112YAA
Certification Period: 27/07/2020 - 26/07/20

Ecodan
Certification Number: O 03

Model Number: PUZ- -

Certification Period: 27/07

BS
_26/07/203

Eco
Certification Numig
Model Number: P
Certification Perio@ 0-26/07/2030

Ecoda
Certification Number: 037-0035-20-03
Model Number: PUZ-HWM140YHA
Certification Period: 27/07/2020 - 26/07/2030

Ecodan
Certification Number: 037-0035-20-04
Model Number: PUZ-HWM140YHA-BS
Certification Period: 27/07/2020 - 26/07/2030

https://mcscertified.com/product-directory/

4/7
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Product directory - MCS

Ecodan

Certification Number: MCS HPO002/01
Model Number: PUHZ-W85VHA-BS
Certification Period: 12/09/2008 - Present

Ecodan

Certification Number: MCS HPO002/03
Model Number: PUHZ-W50VHA-BS
Certification Period: 16/10/2008 - Present

Ecodan
Certification Number: MCS HPO0O02/04
Model Number: PUHZ-HW140VHA-BS
Certification Period: 16/10/2008 - Present

Ecodan

Certification Number: MCS HPO002/05
Model Number: Ecodan PUHZ-W85VHAZ2
Certification Period: 24/12/2009 - Present

Ecodan
Certification Number: M
Model Number: Ecoda
Certification Period: 24/12/

PRDO02/06
85VHA2-BS
Present

S HPOOO2/0
dan PUHZ-
24/12/200Q,

CO
~ _p

Eco

Certification Numbg
Model Number: E¢
Certification Perio&

/08
HW140VHA2-BS
- Present

Ecoda

Certification Number: MCS HPO002/09
Model Number: Ecodan PUHZ-HW140YHAZ2
Certification Period: 01/06/2011 - Present

Ecodan

Certification Number: MCS HPOO02/10
Model Number: Ecodan PUHZ-HW140YHA2-BS
Certification Period: 01/06/2011 - Present

https://mcscertified.com/product-directory/

5/7
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Ecodan

Certification Number: MCS HPOO02/11 N
Model Number: CAHV-P500YA-HPB
Certification Period: 26/08/2011 - Present

Ecodan

Certification Number: MCS HPOO02/15 N
Model Number: Ecodan PUHZ SW75VHA / 6kW Hydrobox
Certification Period: 07/06/2013 - Present

Ecodan
Certification Number: MCS HPO002/16
Model Number: Ecodan PUHZ SW75VHA / 2kW Hydr,

Certification Period: 07/06/2013 - Present

Ecodan

Certification Number: MCS HPO0O02/17
Model Number: Ecodan PUHZ SW75VHA /
Certification Period: 07/06/2013 - Present

ZR‘ Cylinder

Ecodan
Certification Number: M
Model Number: Ecoda
Certification Period: 07/06

P@O02/18
W120VHA / 6k
Present

S HPOOO2/19
codan PUHZS

Hydrobox

_p

Eco

Certification Numbg
Model Number: E¢
Certification Perio&

/20
W120VHA / 2kW Cylinder
- Present

Ecoda
Certification Number: MCS HPO002/21 N
Model Number: PUHZ-W112VHA
Certification Period: 18/08/2014 - Present

Ecodan
Certification Number: MCS HPOO02/22 N
Model Number: CRHV-P60O0OYA-HPB
Certification Period: 23/09/2014 - Present

https://mcscertified.com/product-directory/ 6/7
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Product directory - MCS

Ecodan

Certification Number: MCS HPO002/23
Model Number: PUHZ-W85VHA
Certification Period: 28/08/2015 - Present

Ecodan

Certification Number: MCS HPO002/24
Model Number: PUHZ-W50VHA
Certification Period: 28/08/2015 - Present

Ecodan
Certification Number: MCS HPO002/25
Model Number: CAHV-P500YA-HPB-BS
Certification Period: 28/08/2015 - Present

Ecodan
Certification Number: MCS HPO002/26
Model Number: PUHZ-W112VHA-BS
Certification Period: 28/08/2015 - Present

Ecodan
Certification Number: M
Model Number: PUHZ-
Certification Period: 28/08

A

P@O02/30
HA
- Present

S HPOOO2/31
codan PUHZS 6RW Hydrobox
P

Showing 1to 50 of 68 pro

Previous

Next
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https://mcscertified.com/about-us/contact-us/
https://mcscertified.com/faq/
https://mcscertified.com/complaints-compliance/
https://certificate.microgenerationcertification.org/
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https://www.instagram.com/mcs_certified/
https://www.linkedin.com/company/11630258
https://mcscertified.com/cookie-policy1/
https://mcscertified.com/privacy-policy/
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EARLY STAGE OVERHEATING RISK TOOL version 10, uy 2016

This tool provides guidance on how to assess overheating risk in residential schemes at the early stages of design. It is specifically
a pre-detail design assessment intended to help identify factors that could contribute to or mitigate the likelihood of overheating.
The questions can be answered for an overall scheme or for individual units. Score zero wherever the question does not apply.
Additional information is provided in the accompanying guidance, with examples of scoring and adyice on next steps.

Geographical and local context

#1 Where is the South east

scheme in the UK? Northern England, Scotland & NI
See guidance for map

Rest of England and Wales

#2 Is the site likely to Central London (see guidance)

see an Urban Heat Grtr London, Manchester, B'ham
Island effect?
See guidance for details

Other cities, towns & dense sub-
urban areas

Site characteristics

#3 Does the site have Day - reasons to keep all es in majority

barriers to windows windows closed pHe in colour, or b

opening? Day - barriers some of the Lighter surfaces reflect less so their 1/0
- Noise/Acoustic risks time, or for some windows tal and vertical

- Poor air quality/smells e.g. e.g. on quiet side
near factory or car park or
Y%rgczﬁ;' :;i: . windows closi site have existing tall trees or buildings
N ?
- Adjacent to heat rejection de solar-exposed glazed areas? 111
plant st, south and west facing areas can reduce
also reduce daylight levels

#4 Are the dwellings flats? m ings have high exposed thermal mass
D a me gr secure and quiet night ventilation?
< i help slow down temperature rises, but it 1 0
gains from surrounding areas; other also cause properties to be slower to cool, so needs to be
dwellings may be similarly affected - se k ith care - see guidance
examples

—— #12 Do Toor-to-ceiling heights allow >2.8m and
cejliflg fans, now or in the future? fan installed
ceilings increase stratification and air
vement, and offer the potential for ceiling fans | >2.8m 1

#5 Does the scheme
i.e. with hot pipework opel
internal areas daading to he

Solar, @

#6 @RI thdestmated average glazing /NN
ratio fo gellings?

/.

352 DropOriS e facade on solar-exposed \
jental ing east, south, g and |
O,

#13 Is there useful external shading?

Shading should apply to solar exposed (E/S/W)
glazing. It may include shading devices, balconies =4
above, facade articulation etc. See guidance on
"full" and "part". Scoring depends on glazing >50% 4 2 0

proportions as per #6
35% >35% | 2 | 1

6 | 3

een).*Higher proportions
it gains into the space

) N

ellings single 3 #14 Do windows & openings Openings compared to

dwellings have all‘GgERiRg support effective ventilation? Part F purge rates
on th& e facade. This reduces tf€ \‘ spect | 3 0 Larger, effective and =PartF 3
potential Tor ventilation secure openings will .
pal aspect | 0 help dissipate heat Single-aspect | minimum

- see guidance required

Dual aspect

TOTAL SCORE kg

of contributing [, minus Sum of mitigating [ -
factors: factors:
score >12: score between 8 and 12: score <8:
Incorporate desl§ ges to reduce risk Seek design changes to reduce risk factors Ensure the mitigating measures are retained,
factors and increase mitigation factors and/or increase mitigation factors and that risk factors do not increase (e.g. in
AND Carry out a detailed assessment (e.g. AND Carry out a detailed assessment (e.g. planning conditions)
dynamic modelling against CIBSE TM59) dynamic modelling against CIBSE TM59)
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CSH Wat Tool May 09

global

Job no:

Date:|15/12/2025

Assessor name:|Jessica Ambrose

Registration no:
Development name:|Farm Road

Issue Date:

Rainwater Greywater

A
WATER EFFICIENCY CALCULATOR FOR NEW D ELLINC

(for use with the Code for Sustainable Hocs issues Wat 1 for the May 2000 =
subsequent versions)

As soon as this button is pressed the spreadsheet
will change according to the options selected
previously in the 1st step. Scroll down to see the
changes.

\PS Fitting type Flow rate (litres/min) Nu.m.ber of
2xcluding kitchen taps) fittings

Proportionate flow rate (litres/min) 2.80

Consumption / person / day (Litres) 7.90

1of5




CSH Wat Tool May 09

Capacity to overflow
(litres)

Fitting type

Please make sure that

Number of
fittings

either bath or shower
is filled in

| person / day (Litres)

SHOWERS Fitting type Tow rate (litres/" ' 1)

Please make sure that

either bath or shower
is filled in

Proportionat@

6.30

day (Litres)

DISHW/.SHMER

Consumption / person / day (Litres)

20of5




CSH Wat Tool May 09

Number of
fittings

WASHING MACHINES

Where no washing
machine is specified,
a default consumption
figure of 8.17 litres per
kilogram of dry load is

used.

Where no washing machines have been specifie t plumbing fo
supply of grey/rainwater was installed, please enter @iz

Consumption / perg@iy/ day (Litres)

Number of

o o
Fittino " ype Fiush Type Volume fittings

ush

| Flush

Part Flush

Full Flush

Part Flush

Average effective flushing volume (litres) 3.06

Consumption / person / day (Litres) 13.53

30f5



CSH Wat Tool May 09

KITCHEN SINK TAPS Fitting Type Flow rate (litres/minute) fumeSe

fittings

1 Kitchen Sink Taps

WASTE DISPOSAL UNIT

Is a waste disposal unit specified for the dwe

Consumptio

WATER SOFTENER

ter Softener in use?

er regeneration (%)

nd 4% person / day

(Litres) e

40f5



CSH Wat Tool May 09

4th step - Analyse Results

Go to Start

INTERNAL WATER CONSUMPT’ '«

NET INTERNAL WATER CONSUMPTION

RAINWATER ONLY COLLECTION SAVING

GREYWATER ONLY RECYCLING SAVING son/day)

es/person/day)

CSH CREDITS ACHI

IM\TORY LEVEL:

Level 3/4

17. K COMPLIANL

EXTERNAL WATER'S

person / day) 5.00
'es / person / day) 102.7
17. K COMPLIANCE? Yes

BRE Certification is mark owned by BRE Global

lobal's writte mis

uential loss incurred

INTING: before p sure that in "Page Setup" you have selected t
andscape" and that the as Been set up to 75% (maximum)

O

50of5

such inaccuracies arising through the use of the Wat 1 tool.

he page to be as
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