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1. EXECUTIVE SUMMARY

This Sunlight Impact Assessment has been produced by Energist UK on behalf of Berkeley

Homes Western (‘the Applicant’).

It reviews the expected access to natural light for the proposed school building on the Green
Park Village development in Reading (‘the Development’) and also considers its impact on the

availability of natural light for neighbouring properties.

It supports a planning application for Reading Borough Council.

This Strategy has been specifically designed to follow the best practice guidance as set out in

the BRE publication ‘Site Layout Planning for Daylight and Sunlight’.

This assessment demonstrates how the Applicant has integrated into the proposed design

aspects to allow for:

Good levels of natural daylight for the majority of teaching rooms of the
proposed development.

Sufficient space exists between the proposed development and the site
boundary, so that future development on neighbouring land will not be
restricted to limiting amounts of natural daylight because of this development.
A design which benefits from access to natural daylight without an excess of
solar gains. This can have the potential of creating overheating issues in
summer months.

The inclusion of outdoor space with sufficient levels of direct sunlight.

A design that will not have a significant impact on the amount of direct
sunlight received by public and open spaces of neighbouring developments.
Passive design to use naturally occurring solar gains to the advantage of the
occupiers
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The following analysis has been completed for the new development at Green Park Village

School.
Average Daylight Out of the 15 windows assessed the ADF is exceeded on 13 of them (86%).
Factor (ADF) This means the rooms will have sufficient access to natural light without the

requirement for additional lighting.

The remaining windows are marginally short of the requirements (13%),
however, the developer will incorporate into the design a suitable strategy for
providing additional electric lighting with adequate controls to ensure that
acceptable levels of light are experienced in the classrooms when required.

No Sky Line (NSL) The NSL is 100% for all rooms with exception of the Nursery Room. This
means all other assessed rooms have a direct sight of sky (at 85cm above
ground level).

Alternative designs for the nursery have been explored, but as a result of the
educational requirement for a covered play space for this part of the building,
the NSL recommendation is not practically achievable.

The NSL result for the nursery room should be considered against the
requirement to provide a covered educational space.

Vertical Sky The VSC is greater than 27% for 12 of the 15 assessed glazed areas. This will
Component (VSC) give reasonable levels of daylight.

The remaining windows are again just short of the recommended target. Larger
windows have been considered by the developer, however, this has not been
deemed as a practical approach, as a result, careful room design and suitable
lighting systems will be used to minimise the impact on the room occupants.

Single fagcade room All of the assessed glazing relates to single fagcade rooms. The amount of
depth available daylight to the upper floors is sufficient given the depth of the room.

As covered by the previous ADF and VSC Calculations, the developer is aware
that the amount of natural daylight in some areas must be compensated by
ensuring lighting systems and internal design is sufficient to offset the amount
of available natural light and has considered this as part of the current design.
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Summer Overheating
Analysis (SOA)

Annual Probable
Sunlight Hours (APSH)

Sun on the Ground
(SotG)

The solar gains analysis taken from the SBEM Calculations shows a consistent
improvement over the Part L Target calculations.

The Average Daylight Factor is less than 6.0 which means the habitable rooms
are not expected to have excessive levels of direct sunlight.

It is not expected that these rooms will experience uncomfortable levels of
overheating from solar gains.

The analysis of Annual Probable Sunlight Hours has shown there is no
obstruction to sunlight within the target depth.

The centre of the proposed Leisure Area is expected to receive 9 hours of
direct sunlight. This far exceeds the minimum recommendation of two hours.

Solar Energy
Overshadowing (SEO)

All but one of the classrooms has been designed in such a way that the
glazing will receive at least three hours of sunlight on any clear day, at any
point throughout the year.

The Solar Energy Overshadowing calculation shows the Nursery Room falls
short of this recommendation. As noted in previous conclusions the light levels
for the Nursery Room will be compensated via electric lighting and a practical
design to offset the inclusion of the covered play space which is a requirement
for this building type.

Annual Sunlight
Tracker

The analysis shows the window of the Nursery Room is not expected to
receive full sunlight at any time through the year.

The window is constantly partially shaded by the neighbouring Extra care
home building and the covered play space situated directly adjacent to the
building.

Classroom 8 is shown to receive direct sunlight during the afternoon, but will
be partially or completely shaded in the mornings, and all day in some winter
months.

Similarly, Classroom 9 does not receive direct sunlight early on, but will
receive sunlight in the afternoons and evenings in the summer and spring
months.

All other rooms are considered to have suitable levels of natural light without
the need for further analysis.
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Based on the calculations completed we can conclude that all areas with exception of the
Nursery will receive adequate levels of sunlight, in most cases, exceed the requirements.

Due to various factors including room sizes, glazing sizes and orientations we cannot
foresee any issues from surrounding developments on the site, or hindrances from the
proposed development.

The Nursery has been determined as the worst-case room for levels of both Daylight and
Sunlight, this is partly due to the opposite Extra Care Home building but mostly as a result
of the covered play space located on the Ground Floor.

This is an educational requirement and not for shading purposes, this has therefore been
deemed as acceptable.

To summarise, the Green Park School Development has exceeded recommendations for

both Sunlight and Daylight for a greater proportion of areas than those that do not pass.
No further changes to Design are required at this stage in either layouts or glazed areas.

2. INTRODUCTION
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2.1 Site description

This Sunlight Impact Assessment has been prepared for the new education building as part of
the Green Park Village development. This falls within the jurisdiction of the Local Planning
Authority at Reading Borough Council.

The Development consists of A New Two Form Entry School

The site is neighboured by a new 6 storey Extra care home, and there are concerns that this
taller building will reduce the amount of natural light available for the school building.

The proposed works are to take place in a built-up area. This assessment will review the
available light for the proposed works, as well as measuring the impact on light available for

existing, neighbouring buildings.
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Image 1. Site location of Green Park Village School showing neighbouring properties

3. PROCESS
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3.1 Background

This Assessment has been specifically designed to follow the best practice guidance as set
out in the BRE publication ‘Site Layout Planning for Daylight and Sunlight’.

The BRE document offers good practice targets that Applicants are recommended to adhere
to. There is no direct connection between the analysis in this report and any specific Building
Regulations in England or Wales.

The conclusions and recommendations are presented for the Applicant to review with the
Local Planning Authority as part of the decision process.

This Assessment uses 3D computer-drawn models to track the availability of sunlight over the
course of the year. This gives a visual representation of any potential issues in relation to good
levels of available daylight.

Examples of this 3D model are shown below:

Image 2: 3D Model: Overhead view showing school (white; centre) and Extra care home (to
the left).
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Image 3: 3D Model: View showing school building from the playground side. Shows Extra
care home building in background. (Buildings which are not considered relevant to this
assessment have been omitted).

Image 4: 3D Model: School building as viewed from the side of the Extra care home. External
Fencing has no measured impact on the development. (Buildings which are not considered
relevant to this assessment have been omitted).

3.2 Explanation of Methodologies Used

10
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For ease of reference, this Assessment has been separated into two core sections:

= The Sunlight & Daylight Impact of the proposed development.
= The potential change in Sunlight & Daylight Impact on the proposed development
from surrounding buildings.

This Assessment considers different methods to reach conclusions in line with the guidance of
BRE. A summary of these methods, along with a brief description of the assessment process
are listed below:

Methodology used on Description of calculation
the proposed

development only

Average Daylight The ADF assesses the amount of natural light which can
Factor (ADF) enter a room.
The calculation considers window sizes, internal room
layouts and the height and distance of obstructions which
may block light from entering the room.

No Sky Line (NSL) The NSL assessment checks the percentage of a room
which has a direct view of daylight at a height of 85cm
above floor level.

The calculation considers the dimensions of the room,
window sizes and external obstructions to the window.

Vertical Sky The VSC measures the amount of skylight which falls on a
Component (VSC) vertical window. A lower VSC means less natural light will
access a room.
The 3D model of the Development is superimposed over a
‘Skylight Indicator’ template to show where shading is
expected.

Single fagade room  This check applies only to rooms lit by windows on a single
depth facade to ensure the back of the room will not appear
gloomy.
The depth of the room should not exceed the limiting value
given by:

11
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Summer Overheating
Analysis (SOA)

L L 2
— +— <

w H 1-Rp

Where W is the room width, L is the room depth,
H is the window head height and Ry, is the average
reflectance of surfaces.

A Simplified Building Energy Model (SBEM) Calculation has
been completed on the proposed school to provide an
indication if the building may be prone to overheating in
summer months.

This calculation considers the thermal mass and U-Values of
construction, orientation and size of windows, and build
quality (predicted air permeability).

Annual Probable
Sunlight Hours
(APSH)

APSH analysis shows the amount of direct sunlight which is
expected to reach a specific window throughout a typical,
cloud free day.

In line with BRE Guidance, the Sunpath used is based on
March 215 — the Spring Equinox — as this is the average
Sunpath throughout the year.

The 3D model of the Development is superimposed over a
‘Sunlight Availability Indicator’ to show where the window
will not receive sunlight due to obstructions.

This is assessed at a height of 1.6 metres above ground
level.

Sun on the Ground
(SotG)

Solar Energy
Overshadowing
(SEO)

The SotG assesses the amount of sunlight expected at the
centre-point of the developments external leisure areas, at
a height of 1.5 metres.

The 3D model of the Development is superimposed over a
Sun-on-the-Ground Indicator template.

The Sunpath used is based on March 21 — the Spring
Equinox — as this is the average Sunpath throughout the
year.

The SEO analysis has been carried out on a south facing
window of a habitable room of the proposed development.
The angle of obstruction is checked to see how much direct
sunlight will be received.

This check specifically looks at available sunlight in winter
months.

12
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Annual Sunlight This applies to the three worst-case performing rooms in
Tracker the school building.
The Annual Sunlight Tracker is a visual representation
which shows, throughout the course of a year, how much
direct sunlight will be received by the glazed areas of the
classrooms.
The tracker shows, hour-by-hour, month-by-month when
the window is expected to be in full sunlight, partially
shaded and receiving no sunlight at all.

Table 1: Summary of methodology to be used on the proposed development.

13
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4. IMPACT FOR THE NEW DEVELOPMENT

THE QUANTITY AND QUALITY OF DAYLIGHT INSIDE A ROOM
WILL BE IMPAIRED IF OBSTRUCTING BUILDINGS ARE

LARGE IN RELATION TO THEIR DISTANCE AWAY.
THE DISTRIBUTION OF LIGHT IN THE ROOM WILL BE
AFFECTED AS WELL AS THE TOTAL AMOUNT RECEIVED.

Site Layout Planning for Daylight and Sunlight - BRE

4.1 Introduction

There are two stages when assessing the daylight and sunlight impact for a new development.

Firstly, the available light to specific windows is considered — this is known as ‘Light from the Sky’
calculations.

Next, general checks are completed on the proposed development to ensure good overall natural
light levels.

Combined, these reviews consider the proximity and size of nearby obstacles in relation to the
proposed development, as well as window sizes and internal room layouts.

To assess the Light from the Sky, there are three separate methods:

= The Average Daylight Factor (ADF)
= The Vertical Sky Component (VSC)
= No Sky Line assessment (NSL)

For the purposes of this calculation, not all windows need to be assessed. Only rooms
considered as regularly occupied areas will be considered. In this case, classrooms and hall
areas will be considered within the calculation. Corridors and store rooms will be omitted.

14
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For the purposes of this calculation, the following windows have been assessed:

Image 5: Windows assessed under the Light from the Sky calculation for the school building at
the Green Park Village development

Window 01:
Window 02:
Window 03:
Window 04:
Window 05:
Window 06:
Window 07:
Window 08:
Window 09:
Window 10:
Window 11:
Window 12:
Window 13:
Window 14:
Window 15:

Nursery 1
Classroom 2
Classroom 3
Classroom 4
Classroom 5
Classroom 6
Classroom 7
Classroom 8
Classroom 9
Classroom 10
Classroom 11
Classroom 12
Classroom 13
Classroom 14
Classroom 15

15
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As well as the 15 assessments used to measure Light from The Sky on specific windows, the
following, more general checks have also been completed.

" Single facade room depth

. Summer Overheating Analysis (SOA)

= Annual Probable Sunlight Hours (APSH)
= Sun on the Ground (SotG)

= Solar Energy Overshadowing (SEO)

Definitions of the various methods are listed in Section 3.

Image 6: Ground Floor Classrooms assessed for the school building at the Green Park Village
development.

16
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Image 6: First Floor Classrooms assessed for the school building at the Green Park Village
development.

Guidance from BRE suggests rooms in a new non-residential building will have sufficient levels of
natural light providing the ADF is better than:

= Up to 5.0% for rooms that require a well daylit space

= 2.0% - 4.0% for rooms which require good daylit spaces
= 2.0% for domestic spaces. A partly daylit space

= 1.0% for bedrooms / dormitories

= Other rooms do not need to be assessed

These are not specific targets that must be achieved in order to achieve compliance, although BS
8206-2 sets out a minimum ADF of 2.0% for domestic spaces. The recommended levels are to
be used as a guide that can be compared to the calculated figure for the building.

ADF Calculations are shown in Appendix 2.

17
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Nursery 01 1.87 2.00
Classroom 02 3.40 2.00
Classroom 03 3.08 2.00
Classroom 04 1.87 2.00
Classroom 05 221 2.00
Classroom 06 2.28 2.00
Classroom 07 3.30 2.00
Classroom 08 2.32 2.00
Classroom 09 231 2.00
Classroom 10 3.61 2.00
Classroom 11 3.66 2.00
Classroom 12 3.32 2.00
Classroom 13 3.32 2.00
Classroom 14 3.34 2.00
Classroom 15 4.09 2.00

Table 2: ADF results for the proposed school building

18
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4.3 No Sky Line

BRE recommends 80% of a room should have direct sight of natural light when measured at a
height of 0.85 metres above floor level. If not, it is deemed that supplementary electric lighting will
be required.

NSL Calculations are shown in Appendix 2.

Nursery 01 46.7 80.0
Classroom 02 100.0 80.0
Classroom 03 100.0 80.0
Classroom 04 100.0 80.0
Classroom 05 100.0 80.0
Classroom 06 100.0 80.0
Classroom 07 100.0 80.0
Classroom 08 100.0 80.0
Classroom 09 100.0 80.0
Classroom 10 100.0 80.0
Classroom 11 100.0 80.0
Classroom 12 100.0 80.0
Classroom 13 100.0 80.0
Classroom 14 100.0 80.0
Classroom 15 100.0 80.0

Table 3: NSL results for the school building

19
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4.4 Vertical Sky Component

BRE does not set out recommended VSC targets, however a room with a VSC greater than 27%
will give reasonable amounts of daylight.

Anything less, and the Applicant may wish to consider larger windows, or changes to the room
layout, to improve access to natural light.

The VSC is always calculated using the centre point of the lowest window of a habitable room
(kitchen, living room or bedroom).

VSC Calculations are shown in Appendix 2.

Nursery 01 15.0 27.0
Classroom 02 35.0 27.0
Classroom 03 35.0 27.0
Classroom 04 35.0 27.0
Classroom 05 35.0 27.0
Classroom 06 35.0 27.0
Classroom 07 35.0 27.0
Classroom 08 18.0 27.0
Classroom 09 18.0 27.0
Classroom 10 35.0 27.0
Classroom 11 35.0 27.0
Classroom 12 35.0 27.0
Classroom 13 35.0 27.0

20
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Classroom 14 35.0 27.0

Classroom 15 35.0 27.0

Table 4: NSL results for the school building. Calculations are shown in Appendix 2.

4.5 Single Facade Room Depth

This check applies only to rooms lit by windows on a single fagade. The depth of the room should
not exceed the limiting value given by:

Nursery 01 4.4 4.0 Over
Classroom 02 4.40 4.00 Over
Classroom 03 4.41 4.00 Over
Classroom 04 4.51 4.00 Over
Classroom 05 4.45 4.00 Over
Classroom 06 4.59 4.00 Over
Classroom 07 4.59 4.00 Over
Classroom 08 2.45 4.00 OK
Classroom 09 2.45 4.00 OK
Classroom 10 2.48 4.00 OK
Classroom 11 2.44 4.00 OK
Classroom 12 2.29 4.00 OK

21



GREEN PARK VILLAGE SCHOOL
SUNLIGHT AND DAYLIGHT IMPACT ASSESSMENT

Classroom 13 2.29 4.00 OK
Classroom 14 2.35 4.00 OK
Classroom 15 2.35 4.00 OK

Table 5: Single fagade room depth assessment for the school building.

So far, the focus of these assessments has been to consider how the design of the development
will provide the occupiers with good levels of sunlight.

However, it is possible to have too much sunlight, which can lead to a risk of the development
overheating.

This development has been designed with the following in mind:

. Approximately half of all teaching rooms in the development have a main
window within 90 degrees of due south. This is the best orientation for
receiving sunlight, and homes or developments without windows facing
this orientation are perceived as insufficiently sunlit.

= As this is a large development, it is recommended that taller, more
populated areas are positioned at the north of the site. Low-rise, larger
buildings should be positioned in the south.

. In school buildings, access corridors should be positioned in the core of
the building. This allows the teaching areas to benefit from greater glazed
areas.

= As covered previously, the Average Daylight Factor for these classrooms
range between 1.8 — 4. Any room with an ADF calculated above 6.0 in
considered to have excessive levels of sunlight, and could be at risk from
overheating in summer months.

An SBEM calculation has been completed on the school building. Part of this assessment
measures the risk of overheating. Building with consistently high internal temperatures in summer

months will be uncomfortable to work in.

The SBEM BRUKL report has concluded that no key rooms within the school are expected to be
at risk of excessive solar gains.

The SBEM BRUKL document is included in Appendix 5.

22
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4.7 Annual Probable Sunlight Hours (APSH)

Previous sections of this report have shown potential concerns regarding daylight availability for
some of the classrooms within the school building due to the height and proximity of the Extra
care home. To provide further clarity, analysis on the APSH has been completed.

To assess the APSH, a plan of the development is superimposed over a Sunlight Availability
Indicator. This Indicator features 100 points, or nodes, of potential sunlight as measured on the
Spring Equinox (March 21).

In the case of new buildings, BRE recommends that:

= At least 25% of nodes in total are unobstructed
= And at least 5% of nodes under the equinox line are unobstructed

APSH Calculations are shown in Appendix 4.

GPV School Unobstructed nodes

Nursery 1 No obstructed nodes At least 25%
At least 5%

Window 8 No obstructed nodes At least 25%
At least 5%

Window 9 No obstructed nodes At least 25%
At least 5%

Table 6: Summer Overheating results for Green Park Village School

23
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4.8 Sun on the Ground (SotG)

This section looks at the availability of natural light in open spaces. This may consider private
gardens or communal outdoor spaces.

Sunlight in these outdoor areas is valuable for occupants, as it provides an attractive sunlit space
for outdoor activities, encourages plant growth, dries out the ground and provides drying space
for clothes.

The Applicant may wish to consider:

= North facing spaces are better suited for car parking.

= As this is a large development, it is recommended that taller, more
populated areas are positioned at the north of the site. Low-rise, larger
buildings should be positioned in the south.

Based on established criteria (as listed in Section 3), BRE recommends the assessment should
S0 a minimum of two hours direct sunlight

| 6am | 7am | 8am | 9am | 10am | 1llam |12noon| 1pm | 2pm | 3pm | 4pm | 5pm | 6pm |

Key: - No sunlight - Fully shaded - Partially shaded Direct sunlight

_ Calculated (Hours) Recommended (Hours)

Playground of School 9.0 hours 2.0 hours

Table 7: Sun on the Ground summary

24
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This section offers design recommendations for making the most of the sun’s energy.
The Applicant may wish to consider:

= Using passive building designs to capture solar energy

= Make the most of solar gains by installing large levels of glazing to face within 30
degrees of due south

= Consider the installation of solar thermal or solar photovoltaic panels to use the
sun’s energy to provide hot water or energy for the building

= |f possible, position the building so it is north / south facing.

= Consider the location of trees and other buildings to minimise the risk of
overshadowing

To assess the risk of overshadowing on the building, an SEO calculation can be completed.

BRE recommends the window will receive at least three hours of direct sunlight around the
middle of the day. This assessment does not take into account climatic conditions, and assumes
clear skies at all times.

This calculation considers four stepped targets:

= At least three hours of sunlight all year

= At least three hours of sunlight from January to November
= At least three hours of sunlight from February to November
= At least three hours of sunlight from February to October

The winter months are gradually removed from the target, as the climate is less likely to provide
decent levels of sunlight and warmth.

25
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Nursery (1)

Calculated Hours

Days Achieved

Targeted Hours

Difference

Three hours (Jan-Dec) 0 0 3 Under
Three hours (Jan-Nov) 0 0 3 Under
Three hours (Feb-Nov) 0 0 3 Under
Three hours (Feb-Oct) 0 0 3 Under

Classroom (8)

Calculated Hours

Days Achieved

Targeted Hours

Difference

Three hours (Jan-Dec) 29 7 3 OK
Three hours (Jan-Nov) 28 7 3 OK
Three hours (Feb-Nov) 27 7 3 OK
Three hours (Feb-Oct) 23 7 3 OK

Classroom (9)

Calculated Hours

Days Achieved

Targeted Hours

Difference

Three hours (Jan-Dec) 40 6 3 OK
Three hours (Jan-Nov) 39 6 3 OK
Three hours (Feb-Nov) 39 6 3 OK
Three hours (Feb-Oct) 37 6 3 OK

Table 8: SotG results for the three worst case glazed areas.
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To provide a more visual analysis of the expected levels of direct sunlight achieved by
the worst-case performing windows on this development, annual sunlight tracker
diagrams have been created.

The assessments have been completed on the Nursery Room, and Classrooms 8 & 9,
as these are believed to be the rooms which are going to see most of the impact of the
surrounding buildings.

The tracker assesses the hour-by-hour availability of direct sunlight on the glazed area,
and shows whether there is direct sunlight, partial sunlight and no sunlight.

To take into consideration the change of solar path throughout the year, this assessment
is remodelled for each month of the year.

The Annual Sunlight Trackers for the three windows are shown in Appendix 3.

There are no predefined targets or requirements to meet in this section. Conclusions and
tables can be used as a quick visual guide to the expected levels of direct sunlight
available for the assessed rooms.

27
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5. IMPACT FOR EXISTING BUILDINGS

IN DESIGNING A NEW DEVELOPMENT OR EXTENSION TO A
BUILDING, IT IS IMPORTANT TO SAFEGUARD THE DAYLIGHT
TO NEARBY BUILDINGS.

A BADLY PLANNED DEVELOPMENT MAY MAKE ADJOINING
PROPERTIES GLOOMY AND UNATTRACTIVE.

Site Layout Planning for Daylight and Sunlight - BRE

51 Introduction

If an existing building is to be overlooked by the proposed development, and currently has good
levels of sunlight, the occupiers may be concerned that their access to natural light will be
noticeably reduced.

This section has not been assessed, as it is not appropriate for this development for the following
reasons:

- There are no immediate concerns about how the proposed school building will impact the
expected access to daylight and sunlight of existing neighbouring buildings.

28
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6. IMPACT ON FUTURE DEVELOPMENTS

A WELL DESIGNED BUILDING WILL STAND A REASONABLE
DISTANCE BACK FROM THE BOUNDARIES SO AS TO
ENABLE FUTURE NEARBY DEVELOPMENTS TO ENJOY A
SIMILAR ACCESS TO DAYLIGHT.

BY DOING SO IT WILL ALSO KEEP ITS OWN NATURAL LIGHT
WHEN THE ADJOINING LAND IS DEVELOPED.

Site Layout Planning for Daylight and Sunlight - BRE
6.1 Introduction

If the proposed development is built close to the boundary line of an adjoining plot of land, there
is a risk that future developments could suffer with low levels of natural light as a result of the
current proposal.

It is not possible to predict the size and location of future developments, so as a rule of thumb the
proposed building is mirrored along the boundary line.

If this notional reflection is believed to cause an issue by reducing the amount of available natural
light, the Applicant should consider, where possible, moving the location of the building away
from the boundary line, or reducing the height of the building.

This section has not been assessed, as it is not appropriate for this development for the following
reasons:

- The proposed construction work is part of an existing development, and its location on site cannot

be adjusted.
- The proposed construction work is surrounded by existing buildings, and is therefore not close to

a boundary of potential future development.
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7. CONCLUSIONS

Average Daylight Out of the 15 windows assessed the ADF is exceeded on 13 of them (86%).
Factor (ADF) This means the rooms will have sufficient access to natural light without the
requirement for additional lighting.

The remaining windows are marginally short of the requirements (13%),
however, the developer will incorporate into the design a suitable strategy for
providing additional electric lighting with adequate controls to ensure that
acceptable levels of light are experienced in the classrooms when required.

No Sky Line (NSL) The NSL is 100% for all rooms with exception of the Nursery Room. This
means all other assessed rooms have a direct sight of sky (at 85cm above
ground level).

Alternative designs for the nursery have been explored, but as a result of the
educational requirement for a covered play space for this part of the building,
the NSL recommendation is not practically achievable.

The NSL result for the nursery room should be considered against the
requirement to provide a covered educational space.

Vertical Sky The VSC is greater than 27% for 12 of the 15 assessed glazed areas. This
Component (VSC) will give reasonable levels of daylight.

The remaining windows are again just short of the recommended target.
Larger windows have been considered by the developer, however, this has
not been deemed as a practical approach, as a result, careful room design
and suitable lighting systems will be used to minimise the impact on the room
occupants.

Single facade room  All of the assessed glazing relates to single facade rooms. The amount of
depth available daylight to the upper floors is sufficient given the depth of the room.

As covered by the previous ADF and VSC Calculations, the developer is
aware that the amount of natural daylight in some areas must be
compensated by ensuring lighting systems and internal design is sufficient to
offset the amount of available natural light and has considered this as part of
the current design.
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Summer Overheating The solar gains analysis taken from the SBEM Calculations shows a

Analysis (SOA)

Annual Probable
Sunlight Hours
(APSH)

Sun on the Ground
(SotG)

consistent improvement over the Part L Target calculations.

The Average Daylight Factor is less than 6.0 which means the habitable
rooms are not expected to have excessive levels of direct sunlight.

It is not expected that these rooms will experience uncomfortable levels of
overheating from solar gains.

The analysis of Annual Probable Sunlight Hours has shown there is no
obstruction to sunlight within the target depth.

The centre of the proposed Leisure Area is expected to receive 9 hours of
direct sunlight. This far exceeds the minimum recommendation of two hours.

Solar Energy
Overshadowing
(SEO)

All but one of the classrooms has been designed in such a way that the
glazing will receive at least three hours of sunlight on any clear day, at any
point throughout the year.

The Solar Energy Overshadowing calculation shows the Nursery Room falls
short of this recommendation. As noted in previous conclusions the light
levels for the Nursery Room will be compensated via electric lighting and a
practical design to offset the inclusion of the covered play space which is a
requirement for this building type.

Annual Sunlight
Tracker

The analysis shows the window of the Nursery Room is not expected to
receive full sunlight at any time through the year.

The window is constantly partially shaded by the neighbouring Extra care
home building and the covered play space situated directly adjacent to the
building.

Classroom 8 is shown to receive direct sunlight during the afternoon, but will
be partially or completely shaded in the mornings, and all day in some winter
months.

Similarly, Classroom 9 does not receive direct sunlight early on, but will
receive sunlight in the afternoons and evenings in the summer and spring
months.

All other rooms are considered to have suitable levels of natural light without
the need for further analysis.
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APPENDIX 1

HIGHLIGHTED TEXT THROUGHOUT THIS
DOCUMENT IS TAKEN FROM THE BRE
PRESS PUBLICATION:

Glossary of terminology:

ADF — Average Daylight Factor. _ SITE LAYOUT PLANNING FOR DAYLIGHT
Assesses the amount of natural light which can AND SUNLIGHT — A GUIDE TO GOOD

e_nter aroom. The calculation conS|der_s window PRACTICE (SECOND EDITION)
sizes, internal room layouts and the height and
distance of obstructions which may block light from
entering the room.

APSH - Annual Probable Sunlight Hours.

A calculation which involves overlaying a plan of the development over a Sunlight Availability
Indicator. These indicators feature 100 nodes of potential sunlight as measured on the Spring
Equinox (March 21%).

BER - Building Emission Rate.
The expected CO2 production of the regulated energy use for a non-residential building,
measured in kilograms of CO2 per square metre per year.

BRE - Building Research Establishment.
Authors of the publication: ‘Site Layout Planning for Daylight and Sunlight’. This Energist
document follows the process and recommendations used

DER - Dwelling Emission Rate.
The expected CO2 production of the regulated energy use for a residential building, measured in
kilograms of CO2 per square metre per year.

NSL — No Sky Line.

The No Sky Line assessment checks the percentage of a room which has direct sight of natural
light at a height of 85cm above floor level. It is recommended that 80% of the room has a direct
sight of natural light. If not, it is highly likely that supplementary electric lighting will be required.

SAP - Standard Assessment Procedure.
Used for calculating emission targets in line with Approved Document Part L for residential
developments.

SBEM - Simplified Building Energy Model.
Used for calculating emission targets in line with Approved Document Part L for non-residential
developments.

TER — Target Emission Rate
The notionally calculated CO2 production of the regulated energy use for a building, measured in
kilograms of CO2 per square metre per year.

VSC - Vertical Sky Component.
The Vertical Sky Component measures the amount of skylight which falls on a vertical window. A
lower Vertical Sky Component means less natural light within a room.
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APPENDIX 2 — IMPACT FOR THE NEW DEVELOPMENT

Window in Nursery

-
Room Data
Average room height 350 m . External wall thickness 035 m
Room area 56.6 m' Internal wall perimeter 30.2
Room refletance 0.50
\Window Ares Gl i pround. Window hedght Framg factor Transmitance Room Depth
Window Data iy [ i (%) (%) ()
Opening 1: 12.10 0.45 2.00 0.90 0.00 B.12
Opening 2:
Cp=ning 3:
Cpening 4:
Cpening &:
Heaght Ground Leved  Adpusied Heght Dstance Away
Obstacle Data im imi imi im
Obetade 1: 33.45 0.00 3345 3345
Obstade 20
Cbstade 3:
Olbstade 4:
Clbstade &
Height Ground Lewd Acpusied Height  Distance fway
Tree Data Tiwe im) im) im) im)
Trea 1:
Tree
Tres 3:
Tree 4:
Tres 5
.
Average Daylight Factor: Glazed Anxa Transmitance Refiectance Dt Comection  Room Envelope
B m 5] M) L]
ADF = AR 10.89 o* 0.68 0.50 = 0.90 % 21872 o

Calculated: u . uunfﬂ

Visible Sky Component: fnge B

46.01 *

Calculated: 1 Snfﬂ

Room Depth: RoomWidlh  Windowheight  Reflectance
Wy above floor (H) Ry
For single facade rooms only
0.00 m 245 m 0.50 =

Mo Sky Line Heaght Length Length Distance
H ) Y] o]
d = xhiy 2.45m 262m 3345 m 379 m

Caloulated: u n;"'rl]
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Wind ow in Classroom 2

| Room Data
ARG RO B ighl 150 m Extgmipl will Fackrgss [ 1.
Faam anea BOLT & Irviemia i wall pormeler HIem
Finom relistancn .50
Ve Aen Sl b graarel | Wikkkabighl Frain lheler Trarardliron Reces Diagl
Wi ow Oata irh ") it %) %) "t
Opening 1 153 045 200 0,90 i} 812
O 2
perng 1
Opering 4
g 5
Higefit Grosrd Leved  Adpeied Hieipht | Desaenoe sy
Dastacle Daty = = ) fos
iDtiacis 1 n.on n.oo 0.0 0.0
Dhstade 2-
iDeiacin 3
Dbrglacin 4
Dhsiade 5-
§ g el Ll Aol pmdecdFienii  Dewrcos Amiy

Tree Data Thpe =} b =k i+
Troe 1:
| Tenn 2
Tree 3
Teoe 4:
WL
Average Daylight Factor: Gnrad drrn Troraeiiorce Fiolieninroe Dt Comeciion  Room Ervelops

ik Tk L] M 1Ak

ADF = TA#E 11.98 ~* .88 = D50 = 0,90 = o4l -

AR

Wisible Sky Componant: Argle &

Room Dapth; Booe'Wicdh  Wirchbwheghi Aoliecipron

For gy TACROD rdemd
- LR 245 = 050 =

'h &-r u e I‘I'I.j'l Llr'l.Jh L-I'r'l.:l‘\. Comdirca
[ ¥ e it
1=y FALSE 000 - 000 - 0.00 -
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'Wind ow in Classroom 3

Fizam Data
BB maonn Righ 150 m E il will Fackrgss 035 e
Fiaarm area B4 o Iriemia | wall perirneler IT5 =
Room relisancs .50
Velncow dvea Gl b graseel | Wik eigh Fraesn nmer Tearmratisren Bisews Dinpin
Wirsd ow Data i " " [ %) e
[opening 1 133 045 2.0 .90 ] B12
O &
Cpereng X
opsning 4
R 5
Higegi Groond Leved Adisied Hieiphth  Disaron Ay
Obstacle Data = = F= Lol
IOt inck 1 0.0 0,0 0.0 .00
[obstace 2-
Dniacin 3
iDtveiaci 4
[obstade 5-
) Hisgil frsafel Lol Aclpslecd ol Deifcs Ay

Tres Data Tipe =} ) = i
Troe 10
| Tieweis 2
Topa 3
Troo 4:
T &
Average Daylight Factor: Gl Arem Teprerminroe Rafepinroe Dt Comooiion  Room Ervelips

heak iTh L] M Al

ADF = ThAC 11.98 7 0.88 = WED = 090 % /30T

AD-E

Visible Sky Component: Arghe &

Room Dapth: Ploom Wik Wirchwhepht | Puplipcioron
] alovve Boor Hp it

For gl THgadn mdms
o LR 245 = bEr =

Mo Sky Line g Largi Larg i TR
e i (L] {3
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Wind ow in Classroom 4

| Room Data
PosgrBgn maden gt 1,50 = E s vl wiplll Bmhrgi s 0.A8 &
Fioarm arna B2.T =¥ Irlemal wall el T =
Room rmiielance 050
Lt ] fll b geasrd | Wikskraeaghl Fraesn inerder Trarardtsron Ao Donpli
Wiriow Data (e =) "t ) o) t
{oponing 1 1206 B45 2,00 090 T B2
g 2
Opermig 1
FOponing 4
O 5
Hg Grond Leved Adpsiod Height | DRRDCD ey
Obstade Data = =} i) [l
IO ack 1 000 .00 n.oo 000
iDbstace 2-
Dhaiaci 3
[Dtrstac 4
{Dbstace 5-
§ sl Graarcllevd  Adpsecdieghl  Dewres Aswy

Tree Data e =} i =} i+
Tros 1: Sycamoare B.0d .00 B.00 1212
Tenn 2
Trea 3
Troa 4:
| T oweiis 5
Average Daylight Factor: Gl Arrn Trorerioroe Reefiecioroe Ot Comreciion Foom Ervelope

itk Tk L] M 1A}

ADF = ﬁ 10.88 ~7 .88 = 050 = iR Ji K b O

Visible Sky Compomnant: Arghe &

4.00%
Na Sky Line ry e r o
=y FALSE - 0.00 = 000 - 000 -
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i nd crav i Clas sroom &

Fizam Data
Feprngn room Bpighi 15 e Exi el wplll Fmchrgrss A% =
Foarn arad 629 =" Irvierria | wal perErnaier B =
Rioom mfietance 0.50
L ga kg falll b el Wirkrm braghl Fraran el Trarmr-ltiron Rca Deapls
Window Data (e ") i %) %) it
opening 1 151 45 2.00 0,90 il Bx2
e
Cpereng X
Oponing 4
g 5
Himgni Groord Leved Adpsiod Hiephih | Disiaroe Aosay
Dbstacle Data = = b ek
iDtslackn 1 D.oDn .00 0.oo 0.0
[obstace 3-
Dinsiack 3
{Dtrslacin 4
[obstade 5
§ Hil ara e Landall AclpsiledHeefl  Delcoe Amiy'

Tree Dala Tipe = b =k ]
Troe 1: Sycamore 800 0.00 B.0D 1212
T 2
[Tree 3
Troe 4-
| Tonn &
Average Daylight Factor: Gzt duenn Trorariioroe Fiofiecinroe Dt Comooion Ao Ervelps

egh Tk L] M A}

ADF = m 1178~ 0.68 = 05D = .90 = a7.08 =

Taget 6.00%

Visibla Sky Companant: Arghe &

Room Dapth; R Wi Wirckre o A piccapron

4.00%
'h mr um I‘I’I.:I'I Lll"l.Jh L-Ir'l.:l'\ [a T
o ¥l I i
d = iy FALSE = 0.00 = 000 ~ 0.00 -
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Wind ow in Classroom &
Foam Data

Aprpgn e b g 150 - Exh il wpilll Tmchrarss 038 &
Raamn aaa BZ.3 o Irrlamal wall pordrrier 320 =
Foom miiolance 0.5
Welnchoe s Sl b greurel Wirsckrm beright Fraesn inser Trarerdisron Asews Dep
Wind ow Diata = ) it %) %) it
foparang 1 1348 045 2.0 .90 LoD B4l
gy &
fopering &
‘opaoning 4
g 5
Hmgni Gooond Leved  Adpsiod Hisiphik | Disoroe ivegny
Obstade Data = =) Fel (=1
1 .0 0.0 .o .00
2.
k|
4
5.
§ Hisxgdl freafcd Ll AdislecdHegbl  Deifdn Amiy
Tree Dala Thpe = i+ = it
Troe 1: Sycamore B0 N B.00 1212
s 3
e ]
o 4-
et B
Average Daylight Factor: B drem Traremiiaroe R ofepioroe Dwi Comecion  Room Ervelops
eah Tk La] My 1Ak
ADF = M 1213 =7 BB = 050 = 090 = 236,85 =

0.00% raet  6.00%

Visibla Sky Conmponant: Arghe &
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‘Wind ow in Classroom 7
Rizam Data

Awirnge mam haighl 1% m Exig gl wall Fachress L35 e
Raarm araa 62.3 &F Irvleeria Dl peirmaler 120 =
Rooem rrefirtanoe 050
Voo WED Sl b el WikehraFeriggl Fraae [ader Trirar-dtsiren R Dipls
Wird ow Data i a i ) ) i
Fononing 1 13.29 045 2.00 R ] L B.AB
g 2
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{opering 4
g 5
Hig i Gooond Leved Adpsiod Hieipht  Desaroe Ay
Obsiace Data = =) = [oT]
HDbsiacis 1 000 0,00 0.0 0,00
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{Dhstace 5-
) Hisg GroaPellavi  AdpslecdHegh  Deidcs Ay

Tree Data Thpa = ot = i
Troe 1: Sycamoare B.00 0.0 B.00 1212
| Tewin 3
Treg 3
Teoe 4:
| Towein
Awerage Daylight Factor: dan ol Aren Troirerwiaroe Rofeinnoe Dot Comeolioen  Roam Ervelope

gk Tk L] M Ak

ADF = Iﬁ 11.88 = 0.88 = L5 = .80 = HB6.85 =

Vislble Sky Compamant: Arghs &

BOLOT *

Room Dapth: Bope Wi Wingbwhpight  Biplipcioror
Wy sl Boor M} Lald
Fr sangiy Thgnsn i andy

000 = 245 = b5 =

Mo Sky Line He Lergi Larc Crmdirea
(1] s [ =3
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Wind ow in Classroom &

( Room Data

FIrBGE R F ighl 3,00 = Exig rrupl willl Fachriss .38 =
Faarn ama B1.6 " Il l wall prrrurler A =
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3
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Wind o in Clas sroom 9
| Reom Data

Avprpg roar B aghl 100 = Extaripl will Fackriss 038 =
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'Wind ow im Classroom 10
Roam Data
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Wind ow i Classroom 11
Roam Data
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'Wind oo im Clas sroom 1 2
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Wind ow in Classroom 13
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‘Wind ow im Classroom 14
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‘Wind ow im Classroom 1 &
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APPENDIX 3 — ANNUAL SUNLIGHT TRACKER
Nursery (1) - Annual Sunlight Tracker

| 6am | 7am | 8am | 9am | 10am | llam |12n00n| 1pm 2pm 3pm 4pm 5pm 6pm

January:
February:
March:
April:

May:

June:
July:
August:
September:
October:
November:

December:

Key: - No sunlight - Fully shaded - Partially shaded Direct sunlight

Classroom (8) - Annual Sunlight Tracker

| 6am | 7am | 8am | 9am | 10am | 1lam |12noon| 1pm | 2pm 3pm 4pm 5pm 6pm

January:
February:
March:

April:

May:

June:

July:

August:

September:
October:

November:

December:

Key: - No sunlight - Fully shaded - Partially shaded Direct sunlight
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Classroom (9) - Annual Sunlight Tracker

| 6am | 7am | 8am | 9am | 10am | 1lam |12noon| lpm | 2pm 3pm 4pm 5pm 6pm

January:
February:
March:

April:

May:

June:

July:

August:

September:

October:
November:

December:

Key: - No sunlight - Fully shaded - Partially shaded Direct sunlight
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APPENDIX 4

Annual Probable Sunlight Hours — images taken from 3D model
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APPENDIX 5

SBEM BRUKL report. Criterion 3 considers the potential for overheating in key rooms.

BRUKL Output Document # HM Government

Compliance with England Building Regulations Part L 2013

Project name

Green Park School As designed

Date: Tue Mar 06 14,37:21 2018

Administrative information

Building Details Owner Details

Address: Gmen Park illage Schoaol, Longwaler Ssvemoe, Name: Berkley Homes [Westen) Lid
READING , R(G2

Telephane number: na
Certification tool Address: 200 Lorgwaler dvenye, Reading, RG2 GGER

Calculation engine: SBEM

Calculation angine version: +5 3a.0 Certifier details

Name; Steve Hu

Telephone number: (B4 58 386 367

Address: Energist UK, College Farm, Tetbury Rioad,
BRUKL eamplia nce eheck version: w5.3.a0 Cimncester, GLT 6PY

Inlerface o caleulation enging: Desagn Daabase

Interface to calculation engine version: w26 .06.00.05

Criterion 1: The calculated CO: emission rate for the building must not exceed the target

GO, emision rate from the notional building, kgCO:/m’ annum 2316

Target GO, emission rale (TER), kgCOdm’ . annum 216

Building C; emission rate (BER), kglOy/m™annum 20

Are emissions from the building less than o equal o the larget? BER == TER

Are as built defails the same as used in the BER caleulations? Sﬂpﬂrﬂll} Submission

Criterion 2: The performance of the building fabric and fixed building services should

achieve reasonable overall standards of energy efficiency

Values which do not achieve the standards in the Non-Domestic Building Services Compliance Guide and Part L are
displayed inred.

Building fabric

Element Usiime  Usese | Lhes: | Surface where the maximum value occurs*
Wl 035 015 | 0015 | CIRC FF Wall 1

Floor 0.2 |01 0.1 CIRC1 GF Exposed Floor 1

Fool 0.2 |01 0.1 CIRC FF Exposed Roof 1

Windows""", roof windows, and rooflights | 2.2 1.4 1.4 CIRGC FF Window 1

Personnel doors 2.2 2.2 2.2 CIRGC FF Door 1 (Personnel Door)

Vehicle access & similar Brge doors 15 - - "Mo extemal vehicle access doors”

High usage enfran o doors 15 - - "Mo extemnal high usage entran o doors”

Ui = Lirriling aeea-wegh bad average U-yalues WK

Uscoe = Calgilaled aiea- waghbed average U-y@oes [W iKY Ui = Calgulabed imasiimuim ndwdual eleament U-vakioes [WTn K]

® There might be mone han one suface where the maeimunm U-valie cocurs

= Autcenalic Uy dlue check by the ted does not apply by curain wals whoge Bmding standaed & simillar bo fhal for séndows

= Diaplay windows and gimilas gazing sne ecluded from the U-vals e ch eck

MNB.: Naher roof venlflabon. fnc. smoke vents) nor swamiming pool basng are modelled or checked agan st the bmding stan cands by the ool

Air Permeability Worst acceptable standard | This building
m*fh.n?) &t 50 Pa 10 3
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Building services

The standard values listed below aré minimum values for efficiencies and maximum values For SFPs. Refer o the
Hon-Domestic Building Services Compliance Guide for details.

Whole building lighting automatic monitoring & targeting with alarms for out-of-range values  YES

Whaole building electric power factor achieved by power factor correction =09
1« HVAC 1
Heating efficiency Cooling efficiency | Radiant efficiency | SFP Wi{l/s]] @ HR efficiency
This system 0.96 - - - -
Standard value | 0.91° MNIA A WA MIA
Automatic monitoring & targeting with alarms for out-ofrange values for this HWAC system | YES

* Slandand shown s for gas sngle bodler syslenms <=2 MW culpul. For single boder sysleas =2 MW o mullid-oler syslems, foverall) Friling
efficency s DEE For any indkdcund boiler in 2 mauli-boder system, Bmilng efficency s 082

1- Defauk DHW
Water heating efficiency Storage less factor [KW hilitre per day]
This building Hot walter provided by HVAC system 0
Standard value PR AR

Local mechanical ventilation, exhaust, and terminal units

1D | System type In Non-domestic Bullding Services Compliance Guide
A | Local supply or extract ventilation units sering a single area
B Zonal supply system where the fan is remote from the zone
| Zonal exiract sysiem where the fan is remete from the zone
D | Zonal supply and extract ventilation units serving a single room or zone with heating and heal recovery

E | Local supply and extract ventilation system serving a single area with heating and heal recovery

F | Other local ventilation units
G | Fan-assisted terminal WAV unit

' H [ Fan coil units

I Zonal extract system where the fan is remete from the zone with grease fiker

| Zone name | ) SFP [Wrilis]] | HR efficiency

ID of system type | A B C D E F G H |

' Standard value 03 |11 05 |19 |16 |05 |11 0.5 |1 | Zone | Standard
CIRC FF - - - - - - - - MIA
CIRC1 GF - - - - - - - - WA
CIRCZ GF - - - - - - - - A
CIRC3 GF - - - - - - - - MIA,
CIRC4 GF - - - - - - - - MIA
CIRCES GF - - - - - - - - MIA
CIRCE GF - - - - - - - - A
CLASSTFF - - - - - - - - MWiA
CLASS1 GF - - - - - - - - A
CLASSZFF - - - - - - - - A
CLASSZ GF - - - - - - - - MA
CLASS3FF - - - - - - - - MNIA
CLASS3GF - - - - - - - - A
CLASE4 FF - - - - - - - - MiA
CLASSS GF - . - - - - - - WA
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Zong name SFP [Wilfs)]
D of systemtype A |B C |D |E |F |G |H || HR efficiency
Standard value (0.3 [11 05 |19 16 [0D5 1.1 [05 |1 |Zone | Standard

CLASSS FF A P P A SR PR S A
CLASSS5 GF S P P e NA
CLASSE FF S IS SR IS SO P S PR S A
CLASS6 GF e NA
CLASSTFF - - - - I- - - - - - WA
CLASSE FF S P e NIA
CLEANER A U D I S DR DR P B NA
CLEAMERZ S P e NIA
CLEANER3 AN U D I D D R DU B NA
COATS1 FF AR P P D NA
COATS1 GF A P P D A
COATSZ FF - - - - - - - - - - YA
COATS2 GF A P P D NA
COATS3 FF A U D I D D R P R WA
COATS3 GF A U D I D D R DR B A
COATS4 FF A U D DU D D DU DU R WA
COATS4 GF A U D I D D R DU R A
COPIER - - - - - - - - - - A
FOOD DT AU U D DR D D U DU R A
GP RM FF S R R R R R R e NA
GP RM GF e A
GP RM2 FF AU U DU R D DU U DU R A
HALL - - - - - - - - - - A
HEAD - - - - = = - = = = M
HYGIENE - - - - - - 1- 1- 1T- 1T- A
INTERVIEW - - - |- - - 1- 1 1-1- WA
KITCHEN - - - - 1 1= 1 1 11 1- WA
LRC - - - |- 1= - 1= 1- T- 1T A
NURSERY - - - |- - - 1- 1- 1T- 1 A
NURSERY GP A R D I D PR U DU I A
OFFICE - - - - . - - . R . A
SENGP - - - - . . - - - - ey
SERVER - - - - . - - . R . A
SICK BAY - - - - - - 1- - - A
sT - - - - - e - - 1 - NIA
ST APP e NA
ST CARE P U I I DU PR P PR P B WA
ST CHAIRS A I I DU D R U R DR NiA
ST KIT A P R P P e e R B N
ST PE S I PR D D I R R P i
ST SPEC P [ I D P R R R B NiA
ST STAGE A [ I I DU P DU R B NA
STAFF WORK - - - |- - - 1- 1 1T- 1 NA
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Zone name SFP Wil /=)
Dofsystemtype A |B C |D |E |[F |G |H || HR efficiency
Standard value 0.3 (11 05 |19 (168 |05 1.1 (D& |1 Zone | Standard
STAFF1 - - |- |- NA
STAFF2 A P e e NA
ETAFF3 - - - - - - - - - - MNA
STOCK RM A D e e e WA
STUDIC - - - - - - - - - - M
WC ACC FF o |- |- |- - |- - |- |- |- MA
WC ACC GF o |- |- |- - - - |- |- |- MA
W CHANGE oa |- - - - - - |- - - MA
WC1FF 0.3 (- - |- - |- - - - - NA
WC1 GF 03 |- |- - - - - - - - MIA
WCZ FF 03 |- |- |- - - - - - - PR
WCZ GF 0.3 |- |- - - |- - |- - |- A
WC3FF 0.3 (- - |- - |- - - - - NA
WC3 GF 03 |- |- - - - - - - - A
WC4 GF 03 |- |- |- - - - - - - A
General lighting and display lighting Luminous efficacy [ImAY]
Zone name Lumimaire Lamp | Display lamp General lighting [W]
Standard value | G0 GO 2
CIRCFF - TS - 755
CIRC1 GF - B0 - 251
CIRC2 GF - 77 - 183
CIRC3 GF - g2 - 269
CIRC4 GF - gz . 121
CIRCS GF - 77 . 208
CIRCE GF - B3 . Ga
CLASS1 FF e - - 18
CLASS1 GF e 917
CLASSZ FF =] 118
CLASSZ GF ="} 120
CLASSIFF o 118
CLASSI GF ] 118
CLASSS FF od 118
CLASS4 GF o 329
CLASSS FF ol 118
CLASSS GF o 330
CLASSEFF O A30
CLASSE GF a7 313
CLASSTFF o 329
CLASSEFF a7 nv
CLEAMER 110 a
CLEANERZ 105 a
CLEAMER3 117 a
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General lighting and display lighting Luminous efficacy [Imi]

Zone name Lumiraire :Lamp :I:Iiznpl-a',r lamp General lighting [W]
Standard value | &0 G0 22

COATS1FF 96 . . 45
COATS1 GF B2 |- - 25
COATSZ FF 108 - - 63
COATS2 GF 76 - - 15
COATS3 FF 138 E 28
COATS3 GF &2 I- I- 25
COATS4 FF 86 I- I- &7
COATS4 GF 62 T E 25
COPIER 91 - - 109
FOOD DT 109 - - 140
GP RM FF 141 - - B0
GP RMGF 145 - - 63
GP RM2 FF 139 - - 63
HALL - 281 |- 911
HEAD 119 - - 107
HYGIENE 144 - - 60
INTERVIEW 162 - - 48
KITCHEN - i |- 309
LRC 106 - - 239
NURSERY 102 - - 273
NURSERY GP 146 - - 53
OFFICE 117 - - 168
SENGP 131 - - 80
SERVER 176 - - 35
SICK BAY 194 - - a0
ST ) - - 20
ST APP 103 - - B
ST CARE B7 . . 15
ST CHAIRS 45 . . 70
STHIT 132 - - B
ST PE 80 . . B9
ST SPEC 73 . . 15
ST STAGE 126 . . 7
STAFF WORK 131 - - g4
STAFF 144 - - 51
STAFFZ 131 - - 81
STAFF3 103 - - 262
STOCKEM 55 - - iz
STUDIO 101 - - 274
WG ACC FF . 286 . 17
WS ACC GF . ZHE . 16
WG CHANGE . 134 - 348
W1 FF . 160 . LT
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) General lighting and display lighting Lum|na_ug. ﬂﬂ{:_ﬁ:? [ |
| Zone name Luminaire Lamp Display lamp General lighting [W]
Standard value | 60 &0 22

'WC1 GF : |780 |- 56

| wez FF - 281 |- [17

lwez GF ; [175 |- 181

[ WCAFF - [ 173 [- .59

| WC3 GF . EE 74

| We4 GF - | 188 |- 78

Criterion 3: The spaces in the building should have appropriate passive control measures

to limit solar gains

Zone Solar gain limit exceeded? (%) | Internal blinds used?
CLASS1FF NO (-62.9%) M
CLASEY GF MO (-64.2%) MO
CLASSZ FF MG (-68.1%) NGO
CLAZS2 GF MO (-62.7%) N
CLASSAFF MO (-62.9%) M
CLASS3 GF M (-71.4%) M
CLASSA FF MO (-67.8%) N
CLASEA GF MO [-82.2%) N
CLASSSFF MO [-72%) M
CLASES GF MO (-70.4%) M
CLASSGFF MG (-69.4%) NG
CLASSE GF WG (-80,1%) Te)
CLASSTFF MO [-80.2%) MO
CLASSE FF MO (-81,7%) M
COPIER MA A
FOOD DT NC (-76.5%) N
GP EM FF NG (-48.4%) NG
GPF EMGF MO [-76%%) e
GP EMZ FF M (60 1% e
HALL NG (-12.5%) NG
HEAD NG [-78.29%) NC
HYZIEME A A
INTERVIEW A A
LRGC WO (-80% ) MO
MURSERY MO [-53.3%) MO
MURSERY GP WO [-84.59%) MO
CFFICE MO [-74.5%) M
SENGP MO [-B2.6%) M
SERVER MiA A
SICK BAY MiA A
STAFF WORK MO [-78.5%) e
STAFF1 MO [-53%:) M
STAFF2Z MO [-81.4%) e
STAFF3 MO [-74.5%) M
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Zone | Solar gain limit exceeded? (%) | Internal blinds used? |
STUDIO | NO (-86.8%) NO

Criterion 4: The performance of the building, as built, should be consistent with the

calculated BER

Separate submission

Criterion 5: The necessary provisions for enabling energy-efficient operation of the

building should be in place

Separale submission

EPED (Recast): Consideration of altemative energy systems

:We-re altemative energy systems considered and analysed as part of the design process? MO
Is evidence of such assessment available as a separate submission? MO
_Are any such measures included in the proposed design? MO
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Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters Building Use

R " ction
Arga mf 2341 5 23415 — -
Exermal area |m’] 3830.3 3830.3 B LA A | | ) .
Wiz ather SWl SWI
Infiltration [m¥hed @@ S0Pa] 3 4
Averane conductance [WK] 1113.52 1405,16
Average U-value [Windk]) 0,29 0.a7
Adplha value” [%] 21.64 15,2

fPerennge of T e g aesrage e i costicen ateh @ aes el dging

100 01 M onsesidential Inst gutions: Education

Energy Consumption by End Use [kWh/m']

Actual Motional

Heating 18.53 21.87
Caaling o 1]

Buxiliary 1.08 1

Lighting 11.24 12.08
Hat water 54.15 56. 79
Equipmant* 15.54 15.54
TOTAL™ 85 91.85

* Enargy urisd by e e S-S i S iowares e detal fer caleu laing e
= Tmalians of any dectiml anegy g laces iy CHP gana@as i amicaiie

Energy Production by Technology [kWhim®]

Actual Motional
Photovolaic systems 4 o
Wind turbings ] ]
CHP genemiors 0 0
Sedar thermeal syshims 0 0

Energy & CO, Emissions Summary

Actual MNotional
Heating + cooling demand [M¥m'] 123,59 131,81
Frimarny energy” [KWhm | 126.49 135.25
Total emisions [ky/m] m 236

' Framary = ergy imned ol anyelerical mergy daplisced by CHF gmemicm, @ appiicabie,
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HVAC Systems Performance

Systemn Type Heat dam | Cool dem |Heat con | Cool con | Aux con | Heat Cool Heat gen | Cool gen
MJim2 MJim2 kWhim2 | kWh/im2 | kWhim2 | SSEEF SSEER | SEFF SEER

[5T] Cantral heating using water: mdiatars, [H5] LTHW bailer, [HFT] Natural Gas, [CFT] Electricity
Actual G0.2 634 18.5 ] 11 04 ] 0.96 1]
Motional |G65.1 G6.5 22 0 1 0.82 ] see

Heat dgm MJimE] = Healing enesgy demand

Cod dam MJim?| = Copling angrgy demand

Heat con [KWhimZ] = Heading enesgy consumphion

Cod con MAhimZ] = Cooling anergy consumghion

S con RWhim = Aysaliany gnergy consumpbion

Heat S5EFF = Healing system seasonal efficency | for noticnal buldng, value depends on actrty glazing dass)

Cod S5EER = Copling system seasonal energy efficency mbc
Heat pen SSERF = Healing geneminr seasonal efficicncy

Cod gen S5EER = Cooding genemtor seasonal enemy efficiency ratio
5T = Sy dem type

HS = Heat spurce

HFT = Healing furd type

CFT = Cooding fuel bpe
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Key Features

The Building Contral Body is advised (o give particular attention o ilems whose specifications are betier than typically
expecied

Building fabric

Element Wt | ks | Surface where the minimum value occurs®
Wall 023 | 015 | CIRC FF wall 1

Floor 0.z 0.1 CIRC1 GF Exposed Floor 1

Rood 015 |04 CIRC FF Exposed Foof 1

Windows, roof windows, and rooflights 1.5 1.4 CIRC FF Window 1

Personnel doors 1.5 2.2 CIRC FF Doar 1 [Personnel Door)

Wehicle access & similar Brge doors 15 - "Moo exlemnal vehicle access doors”

High usage enfrano: doors 1.5 - "Moo exlemal high usage entrance doors”
Uirye = Tipical indivicud element U-vales P mK)] Ubsan, = Inimm individual elemen LU -y does [WnTK)
* There might bg mong than cne surface wherg the mnimum U alue ocours

Air Permeability Typical value This building

m¥h.m?) atl 50 Pa 5 3
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