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3.1 Introduction
This report has been compiled to assess the design of a detached house prior to its construction. After assessment of the current design this report will suggest items that could be included into the design to improve the energy efficiency of the building. The orientation of the building was considered in relation to the plot and surrounding environment. With the travel of the sun and prevailing local wind direction considered to form these recommendations. Both passive and active solutions have been considered and recommended. 
Construction details in regard to potential thermal bridging in the building are highlighted in this report. The incorrect detailing of insulation junctions at various levels in the building are considered due to their potential to damage the fabric of the building and affect the well-being of future occupants.
3.2 Active Solution
On considering the position of the dwelling as shown in appendix 1 in relation to due south. It is recommended that an array of Photovoltaic solar panels (PV) is installed on the south westerly facing elevation of the existing roof design. PV solar panels are considered an active solution to improve the energy efficiency of a building. The south westerly facing elevation shown on appendix (1) is the left side facade. This recommendation is based on the information in the attached appendix (2) which is an Energy Performance Certificate (EPC). An EPC is required under European Union Directive 2002/91/EC to measure the energy efficiency of a building (AI-Shemmeri 2011 p.34). Appendix (2) details the expected energy usage of a ninety-nine square metre detached house which meets part L1a of building regulations without solar PV panels. The EPC attached shows an energy efficiency rating of 66 in yellow band D and details actions to make the dwelling more efficient. Page 1 in the recommended measures, Item 2 details, the installation of a 2.5 KWp array of solar PV panels and highlights a potential saving of £891 over three years. 
Appendix (3) is the final EPC for the same property after completion of the dwelling. The EPC shows an energy efficiency rating of 78 in the green band, the higher the rating the more energy efficient the dwelling is rated. The increase in the energy efficiency rating is due to the dwelling having had a 2.5 KWp array of solar panels fitted. The south westerly elevation has the potential for an array of at least 2.5 KWP PV solar panels which would improve the energy efficiency of the building. Further efficiency in the performance of the PV solar panels could be achieved by considering the installation of either automatic or manual tilt angle adjustment. Tilt angle adjustment could increase by up to 30% the total light-electricity conversion. (AL-Shemmeri 2011 p243). 
3.3 Passive Solutions
Due to the travel of the winter sun in the Swansea area it is recommended that three extra windows are installed in the left side facade of the building. The aim being too use the energy of sunlight to achieve a solar heat gain radiating into areas of the building. They are one in the lounge/dining area at ground floor and one in each first-floor bedroom either side of the internal staircase as shown in appendix (4).
At ground floor level, in the living/dining area a 2.1metres high by 2.4metres wide two pane window is shown. The windowpanes will be fixed with trickle ventilation built into the frame considered natural ventilation in Part L1a page 20 (Welsh Government 2014). The trickle ventilation is to capture the predominately south westerly Breese in the summer months which will through natural infiltration drive pressure differences across the building (AL-Shemmeri 2011 p. 74) especially when the adjacent doors are open. The window will have fixed panes because of outside ground level set much lower than the interior floor level. The adjacent windows in the living/dining area will meet the minimum ventilation rates required by European Cen Standards for the room (AL-Shemmeri 2011 p71) and Part L1a page 20 of the current building regulations (Welsh Government 2014).  Also, the window will have a sunshade canopy as shown in appendixes (4 & 7) to alleviate the problem of direct sunlight onto the window in the summer months which could radiate heat into the room as required in Part L1a page 20 (Welsh Government 2014). The sunshade will take the form of a slatted canopy detailed in appendix (5) detail A to lighten the visual appearance and will be size using the longitude and latitude of the site in relation to the summer sun travel path. 
The windows to both bedrooms as shown in appendix (4) will be 1metre high x 2.4metres wide, with the window head installed with the window head just below the soffit detail as shown in appendix (6). This detail is required so that the eaves and soffit detail acts as a sunshade during the summer months performing the same function as the sunshade canopy on the living/dining room window all meeting the requirements of part L1a, page 20 (Welsh Government 2014) as shown in appendix (5).
Potential Thermal Bridging
The potential for thermal bridging has been identified in appendix (6) which shows a typical foundation with ground floor detail (Riley & Cotgrave 2008 p211). In the detail the floor insulation is shown installed between the blinding on top of the compacted hardcore and the concrete floor slab. The insulation is shown continuing vertically up the face of the inner block skin of a cavity wall below ground but stopping short of the damp proof membrane. The insulation is shown stopping level with the top of the concrete floor slab allowing the screed to continue over the top of the insulation and make contact with the inner block skin of the cavity wall.
The inner block skin in the detail is in contact with the concrete foundation, the concrete lean mix cavity fill which itself is in contact with the outer brick and block skin of the cavity wall. The cavity insulation shown in the detail is installed running down past the DPC of the inner skin of the cavity wall. This detail when constructed would allow the point of contact between the floor screed and the inner block cavity wall skin to be identified as a point where thermal bridging would occur.
In appendix (7) design detail G shows the detailing of the foundation, wall and floor junction to a cavity wall. The insulation in detail G can be seen in the same position under the concrete floor slab as in appendix 7. Unlike the detail in appendix 1 the insulation in appendix 8 when installed vertically continues up the face of the inner skin of the block cavity wall to the top finished level of the floor screed. This detail stopping any direct contact between the floor screed and the inner skin of the block cavity wall whilst maintaining insulation continuity. The positioning and installation of the insulation in detail G stops any cold, thermal bridging unlike the detail shown in appendix 6. Appendix 7 is an Accredited Construction Detail, detailed to avoid thermal bridging and meets the requirements of the current Welsh building regulations (Welsh Government 2014).
A further example of potential thermal bridging can be seen in appendix (5) detail (D) which shows the insulation at the junction of the cavity wall insulation and the roof, ceiling insulation correctly installed as required under Part L1a page 23 (Welsh Government 2014). Appendix (E) highlights how the incorrect installation of the insulation at this junction can create potential thermal bridging which could damage the fabric of the building.

Conclusion
The installation of PV solar panels is considered a free source of renewable energy which is sustainable. The energy produced by the PV solar panels are a non-polluting source of energy as no greenhouse gases are produced in the production of the electricity generated. The energy produced by the PV solar panels when not used in the building will be feed into the national grid system, considered green energy. The consumption of the energy in the building generated by the PV solar panels, improves the energy efficiency of the building and will be complimented by the potential solar radiation heat gain during the winter months from the new windows detailed.   
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APRndix 7
- PREVIH .
Energy Performance Certificate T TR& T4 Government

12 Ger-y-Cwm, Penrhyncoch, Aberystwyth

Dwelling type: Detached house Reference number: 0000-0000-0000-0000-0000
Date of assessment: 22 October 2018 Type of assessment:  SAP, new dwelling
Date of certificate: 22 October 2018 Total floor area: 99 m?

Use this document to:

* Compare current ratings of properties to see which properties are more energy efficient
* Find out how you can save energy and money by installing improvement measures

Estimated energy costs of dwelling for 3 years: £ 3,159

Estimated energy costs of this home

Current costs Potential costs Potential future savings
Lighting £ 216 over 3 years £ 216 over 3 years.
Heati 2,334 3 £ 2,346 S
eating £ 2,334 over 3 years : pver 3years . You could
Hot Water £ 609 over 3 years £ 348 over 3 years o save £ 249
Totals | £ 3,159 £2,910 | _over J years

These figures show how much the average household would spend in this property for heating, lighting and hot
water and is not based on energy used by individual households. This excludes energy use for running appliances
like TVs, computers and cookers, and electricity generated by mi;:rogeneraﬁon_

Energy Efficiency Rating '

Current | Potential - The graph shows the current energy efficiency of your

Very energy efficient - lower running costs : £ : home.
(92 plus) A ' v m The higher the rating the lower your fuel bills are likely to
(81-91) B el = ba.
e _— - The potential rating shows the effect of undertaking the
e : recommendations on page 3.

@ The average energy efficiency rating for a dwelling in

England and Wales is band D (rating 60).

The EPC rating shown here is based on standard
assumptions about occupancy and energy use and
may not reflect how energy is consumed by individual
occupants.

Not energy efficient - higher running costs

Actions you can take to save money and make your home more efficient

Recommended measures Indicative cost Tyﬁ:?;s::ai:sgs
1 Solar water heating £4,000 - £6,000 £ 249

2 Solar photovoltaic panels, 2.5 kWp £5,000 - £8,000 £ 891

3 Wind turbine £15,000 - £25,000 £1,809
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12 Ger-y-Cwm, Penrhyncoch, Aberystwyth PREVIEW - NOT FOR ISSUE
22 October 2018 RRN: 0000-0000-0000-0000-0000 Energy Performance Certificate

Summary of this home's energy performance related features

Element Description Energy Efficiency
Walls Average thermal transmittance 0.19 W/m%K * % % %k
Roof Average thermal transmittance 0.11 W/m?K 1.0.0.8.8.1
Floor Average thermal fransmittance 0.17 W/m?K ' .0 0 & ¢
Windows High performance glazing * % % kK
Main heating Boiler and radiators, electric -

Main heating controls Time and temperature zone control * %k & k%
Secondary heating None ==

Hot water Electric immersion, off-peak —
Lighting Low energy lighting in all fixed outlets , * % % kK
Air tightness Air permeability 5.1 m*h.m? (as tested) - % % % K T
Thermal transmittance is a measure of the rate of heat loss through a buildmg element: the lower the value the better
the energy performance.

Air permeability is a measure of the air tightness of a building; the Iower the value the better the air tightness.

Current primary energy use per square metre of floor area: 205__-kWhim? p‘er year

Low and zero carbon energy sources

Low and zero carbon energy sources are sources of energy that release either very little or no carbon dioxide
into the atmosphere when they are used. Installing these sources may help reduce energy bills as well as cutting
carbon. There are none provided for this home

Your home's heat demand

This table shows the energy used for space and water heating by an average household in this property.

Heat demand ;
Space heating (kWh per year) 4,178
Water heating (kWh per year) . = 1,936

If you built your own home and, as part of its construction, you installed a renewable heating system, you could
receive Renewable Heat Incentive (RHI) payments. The estimated energy required for space and water heating will
form the basis of the payments. For more information, search for the domestic RHI on the www.gov.uk website.

NHER Plan Assessor 6.2.3 (SAP 9.92) PREVIEW - NOT FOR ISSUE Page 2 of 4






12 Ger-y-Cwm, Penrhyncoch, Aberystwyth PREVIEW - NOT FOR ISSUE

22 October 2018 RRN: 0000-0000-0000-0000-0000 Energy Performance Certificate

Recommendations

The measures below will improve the energy performance of your dwelling. The performance ratings after
improvements listed below are cumulative; that is, they assume the improvements have been installed in the order
that they appear in the table. Further information about the recommended measures and other simple actions you
could take today to save money is available at www.gov.uk/energy-grants-caiculator. Before installing measures,
you should make sure you have secured the appropriate permissions, where necessary. Such permissions might
include permission from your landlord (if you are a tenant) or approval under Building Regulations for certain types
of work.

per year improvement

Solar water heating £4,000 - £6,000 £83

Solar photovoltaic panels, 2.5 KWp £5,000 - £8,000 £ 297 m
_ . £15,000 ¥

Wind turbine pros s ceos | XU

PREVIEW - NOT FOR ISSUE Page 30of4






12 Ger-y-Cwm, Penrhyncoch, Aberystwyth PREVIEW - NOT FOR ISSUE

22 October 2018 RRN: 0000-0000-0000-0000-0000 Energy Performance Certificate

About this document and the data in it :

This document has been produced following an energy assessment undertaken by a qualified Energy Assessor,
accredited by NES. You can obtain contact details of the Accreditation Scheme at www.nesltd.co.uk.

A copy of this certificate has been lodged on a national register as a requirement under the Energy Performance
of Buildings Regulations 2012 as amended. It will be made available via the online search function at
www.epcregister.com. The certificate (including the building address) and other data about the building collected
during the energy assessment but not shown on the certificate, for instance heating system data, will be made
publicly available at www.opendatacommunities.org.

This certificate and other data about the building may be shared with other bodies (including government
departments and enforcement agencies) for research, statistical and enforcement purposes. Any personal data it
contains will be processed in accordance with the General Data Protection Regulation and all applicable laws and
regulations relating to the processing of personal data and privacy. For further information about this and how data
about the property are used, please visit www.epcregister.com. To opt out of having information about your building
made publicly available, please visit www.epcregister.com/optout.

Assessor's accreditation number: NHERO003479

Assessor’'s name: Mr Nick Weston

Phone number: 07591 637407

E-mail address: nick. weston@easonline.co.uk
Related party disclosure: No related party -

There is more information in the guidance document Energy Performance Certificates for the marketing, sale and let
of dwellings available on the Government website at: ¢

www.gov.uk/government/collections/energy-performance-certificates. It '_e_xplains the content and use of this
document, advises on how to identify the authenticity of a certificate and how to make a complaint.

About the impact of buildings on the environment

One of the biggest contributors to global Warming' is carbon dioxide. The energy we use for heating, lighting and
power in homes produces over a quarter of the UK's carbon dioxide emissions.

The average household causes about 6 tonnes of carbon dioxide every year. Based on this assessment, your home
currently produces approximately 3.4 tonnes of carbon dioxide every year. Adopting the recommendations in this
report can reduce emissions and protect the environment. If you were to install these recommendations you could
reduce this amount by 3.3 tonnes per year. You could reduce emissions even more by switching to renewable
energy sources. -

The environmental impact rating is a measure of a home's impact on the environment in terms of carbon dioxide
(CO5) emissions based on standardised assumptions about occupancy and energy use. The higher the rating the

less impact it has on the environment.

Current rating (515

G (20 F @en Tk B A e2plus)
Higher CO, emissions Lower CO, emissions y ¢
Potential rating ©

PREVIEW - NOT FOR ISSUE Page 4 of 4






APferdix 3

Energy Performance Certificate @3 HM Government

12, Ger-y-Cwm, Penrhyncoch, ABERYSTWYTH, SY23 3FA

Dwelling type: Detached house Reference number: 2278-9981-7330-6318-0994
Date of assessment: 23 October 2018 Type of assessment: SAP, new dwelling
Date of certificate: 23 OQctober 2018 Total floor area: 99 m?

Use this document to:

* Compare current ratings of properties to see which properties are more energy efficient
* Find out how you can save energy and money by installing improvement measures

Estimated energy costs of dwelling for 3 years: £ 3,159

Over 3 years you could save £ 249
Estimated energy costs of this home

Current costs Potential costs Potential future savings
Lighting £ 216 over 3 years £ 216 over 3 years
Heating £ 2,334 over 3 years £ 2,346 over 3 years Ve B
Hot Water £ 609 over 3 years £ 348 over 3 years save £ 249
Totals | £ 3,159 £2,910 over 3 years

These figures show how much the average household would spend in this property for heating, lighting and hot
water and is not based on energy used by individual households. This excludes energy use for running appliances
like TVs, computers and cookers, and electricity generated by microgeneration.

Energy Efficiency Rating

Current | Potential The graph shows the current energy efficiency of your

Very energy efficient = lower running costs m home.

(92 plus) A The higher the rating the lower your fuel bills are likely to

SiSsmTt s be.

(81-91)

ST S S The potential rating shows the effect of undertaking the
AL \&y - recommendations on page 3.

The average energy efficiency rating for a dwelling in
England and Wales is band D (rating 60).

The EPC rating shown here is based on standard
assumptions about occupancy and energy use and
may not reflect how energy is consumed by individual
occupants.

Not energy efficlent - higher running costs

Actions you can take to save money and make your home more efficient

Recommended measures Indicative cost Typical savings
over 3 years

1 Solar water heating £4,000 - £6,000 £249

2 Wind turbine £15,000 - £25,000 £1,809

Page 1 of 4






12, Ger-y-Cwm, Penrhyncoch, ABERYSTWYTH, SY23 3FA .
53 October 2018 RRN: 2278-9981-7330-6318-0994 Energy Performance Certificate

Summary of this home's energy performance related features

Element Description Energy Efficiency
Walls Average thermal transmittance 0.19 W/m*K * ¥ K K
Roof Average thermal fransmittance 0.11 W/m?K . 8. 0.8.8.
Floor Average thermal transmittance 0.17 W/m*K % ¥ Fok
Windows High performance glazing * % % % K
Main heating Boiler and radiators, electric -

Main heating controls Time and temperature zone control 1 8. 0.0 6 ¢
Secondary heating None =

Hot water Electric immersion, off-peak —
Lighting Low energy lighting in all fixed outlets * kK Kk
Air tightness Air permeability 5.1 m*%h.m? (as tested) . 0. 0.6 0%

Thermal transmittance is a measure of the rate of heat loss through a building element; the lower the value the better

the energy performance.
Air permeability is a measure of the air tightness of a building; the lower the value the better the air tightness.

Current primary energy use per square metre of floor area: 130 kWh/m? per year

Low and zero carbon energy sources

Low and zero carbon energy sources are sources of energy that release either very little or no carbon dioxide
into the atmosphere when they are used. Installing these sources may help reduce energy bills as well as cutting
carbon. The following low or zero carbon energy sources are provided for this home:

¢ Solar photovoltaics

Your home's heat demand

This table shows the energy used for space and water heating by an average household in this property.

Heat demand
Space heating (kWh per year) 4178
Water heating (kWh per year) 1,936

If you built your own home and, as part of its construction, you installed a renewable heating system, you could
receive Renewable Heat Incentive (RHI) payments. The estimated energy required for space and water heating will
form the basis of the payments. For more information, search for the domestic RHI on the www.gov.uk website.

NHER Plan Assessor 6.2 (SAP 9.92) Page 2 of 4






12, Ger-y-Cwm, Penrhyncoch, ABERYSTWYTH, SY23 3FA
23 October 2018 RRN:2278-9981-7330-6318-0994

Energy Performance Certificate

Recommendations

The measures below will improve the energy performance of your dwelling. The performance ratings after

improvements listed below are cumulative; that is, they assume the improvements have been instalied in the order
that they appear in the table. Further information about the recommended measures and other simple actions you
could take today to save money is available at www.gov.uk/energy-grants-calculator. Before installing measures,
you should make sure you have secured the appropriate permissions, where necessary. Such permissions might
include permission from your landlord (if you are a tenant) or approval under Building Regulations for certain types

of work.

per year improvement

Solar water heating £4,000 - £6,000 £83
e £15,000
Wind turbine _£95.000 £ 603 A100

Page 3 of 4






12, Ger-y-Cwm, Penrhyncoch, ABERYSTWYTH, SY23 3FA =
23 October 2018 RRN: 2278-9981-7330-6318-0994 Energy Performance Certificate

About this document and the data in it

This document has been produced following an energy assessment undertaken by a qualified Energy Assessor,
accredited by NES. You can obtain contact details of the Accreditation Scheme at www.nesltd.co.uk.

A copy of this certificate has been lodged on a national register as a requirement under the Energy Performance
of Buildings Regulations 2012 as amended. It will be made available via the online search function at
www.epcregister.com. The certificate (including the building address) and other data about the building collected
during the energy assessment but not shown on the certificate, for instance heating system data, will be made
publicly available at www.opendatacommunities.org.

This certificate and other data about the building may be shared with other bodies (inciuding government
departments and enforcement agencies) for research, statistical and enforcement purposes. Any personal data it
contains will be processed in accordance with the General Data Protection Regulation and all applicable laws and
regulations relating to the processing of personal data and privacy. For further information about this and how data
about the property are used, please visit www.epcregister.com. To opt out of having information about your building
made publicly available, please visit www.epcregister.com/optout.

Assessor's accreditation number: NHER003479

Assessor’s name: Mr Nick Weston

Phone number: 07591 637407

E-mail address: nick.weston@easonline.co.uk
Related party disclosure: No related party

There is more information in the guidance document Energy Performance Certificates for the marketing, sale and let
of dwellings available on the Government website at:
www.gov.uk/government/collections/energy-performance-certificates. It explains the content and use of this
document, advises on how to identify the authenticity of a certificate and how to make a complaint.

About the impact of buildings on the environment

One of the biggest contributors to global warming is carbon dioxide. The energy we use for heating, lighting and
power in homes produces over a quarter of the UK’s carbon dioxide emissions.

The average household causes about 6 tonnes of carbon dioxide every year. Based on this assessment, your home
currently produces approximately 2.2 tonnes of carbon dioxide every year. Adopting the recommendations in this
report can reduce emissions and protect the environment. If you were to install these recommendations you could
reduce this amount by 2.4 tonnes per year. You could reduce emissions even more by switching to renewable
energy sources.

The environmental impact rating is a measure of a home's impact on the environment in terms of carbon dioxide
(CO5) emissions based on standardised assumptions about occupancy and energy use. The higher the rating the

less impact it has on the environment.

Current rating | 73

G (1200 F (2138) 54 | F @8 A e2plus)
Higher CO, emissions Lower CO; emissions .
Potential rating nj}@ﬁ]
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