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1 Executive Summary 

This report summarises the analyses undertaken to quantify the Sunlight and Daylight 

performance of the proposed Priorsland development located in Cherrywood, Dublin 18.  The 

report focuses on quantifying the daylight and sunlight performance within the proposed 

development.  It should be noted that there were no existing neighbouring dwellings or 

properties in close proximity to the proposed development and as such no assessment has 

been carried out with this regard. 

 

1.1 Planning Authority Guidelines 

Currently there are a number of different standards and guidelines which in the writing of this 

report appropriate and reasonable regard has been taken to address.  It should be noted at 

this point that the BS 8206-2: 2008 ς Ψ[ƛƎƘǘƛƴƎ ŦƻǊ .ǳƛƭŘƛƴƎǎ ς Part 2: Code of Practice for 

5ŀȅƭƛƎƘǘƛƴƎΩ has been included within this report even although it has now been withdrawn 

because the BRE guide Ψ{ƛǘŜ [ŀȅƻǳǘ tƭŀƴƴƛƴƎ ŦƻǊ 5ŀȅƭƛƎƘǘ ŀƴŘ {ǳƴƭƛƎƘǘΩ όнƴŘ ŜŘƛǘƛƻƴύ and the 

BS 8206-2: 2008 directly refer to each other as noted within the BRE guide itself as below. 

 

ά¢Ƙƛǎ ƎǳƛŘŜ ƎƛǾŜǎ ŀŘǾƛŎŜ ƻƴ ǎƛǘŜ ƭŀȅƻǳǘ ǇƭŀƴƴƛƴƎ ǘƻ ŀŎƘƛŜǾŜ ƎƻƻŘ ǎǳƴƭƛƎƘǘ ŀƴŘ ŘŀȅƭƛƎƘǘ ōƻǘƘ 

within buildings and int the open spaces between them.  It is intended to be used in 

conjunction with the interior daylight recommendations in the British Standard Code of 

practice for daylighting, BS 8206-2: 2008Φέ 

 

In addition to this, The Sustainable Urban Housing: Design Standards for New Apartments 

December 2020 states the following in Section 6.6: 

 

άtƭŀƴƴƛƴƎ ŀǳǘƘƻǊƛǘƛes should have regard to quantitative performance approaches to daylight 

ǇǊƻǾƛǎƛƻƴ ƻǳǘƭƛƴŜŘ ƛƴ ƎǳƛŘŜǎ ƭƛƪŜ ǘƘŜ .w9 ƎǳƛŘŜ Ψ{ƛǘŜ [ŀȅƻǳǘ tƭŀƴƴƛƴƎ ŦƻǊ 5ŀȅƭƛƎƘǘ ŀƴŘ {ǳƴƭƛƎƘǘΩ 

(2nd edition) or BS 8206-2: 2008 ς Ψ[ƛƎƘǘƛƴƎ ŦƻǊ .ǳƛƭŘƛƴƎǎ ς Part 2: Code of Practice for 

5ŀȅƭƛƎƘǘƛƴƎΩ ǿƘŜƴ ǳƴŘŜǊǘŀƪŜƴ ōȅ ŘŜǾŜƭƻǇƳŜƴǘ ǇǊƻǇƻǎŜǊǎ ǿƘƛŎƘ ƻŦŦŜǊ ǘƘŜ ŎŀǇŀōƛƭƛǘȅ ǘƻ ǎŀǘƛǎŦȅ 

ƳƛƴƛƳǳƳ ǎǘŀƴŘŀǊŘǎ ƻŦ ŘŀȅƭƛƎƘǘ ǇǊƻǾƛǎƛƻƴΦέ 

 

However, there is a new standard for the assessment of daylight access within buildings titled 

άEN 17037:2018: Daylight in Buildingsέ which has been adopted in Ireland as IS EN 

17037:2018. This new standard is not directly referred to within the latest Planning Authority 

Guidelines whereas the BRE Guide and BS 8206-2:2008 are referred to. 

Furthermore, the EN 17037:2018 standard has already been adopted in the UK to inform the 

BS EN 17037:2018 standard which supersedes BS 8206-2:2008 which is now withdrawn. It is 

important to note that BS EN 17037:2018 includes a National Annex which specifically 

addresses daylight provision in residential dwellings in the UK. A similar annex is not included 

in the IS EN 17037:2018 standard. 
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Therefore, with regards to interior daylighting and external sunlight exposure in particular, 

where different methodologies are found in each of the different standards, all have been 

carried out for completeness to ensure appropriate and reasonable regard has been taken to 

address all assessments under all of the different standards.  For clarity these are listed below 

and the following section 1.2 denotes which standard is applicable for each assessment type: 

 

¶ BRE Guide ς 2nd Edition of BR 209 BRE Site Layout Planning for Daylight and Sunlight 

¶ BS 8206-2:2008 ς Lighting for Buildings ς Part 2: Code of Practice for Daylighting 

¶ IS EN 17037:2018 ς Daylight in Buildings 

o This is the Irish implementation of the European EN 17037:2018 standard 

¶ BS EN 17037:2018 ς Daylight in Buildings 

o This is the UK implementation of the European EN 17037:2018 standard. It 

supersedes BS 8206-2:2008 which is withdrawn in the UK. The BS EN standard 

includes a National Annex which addresses daylight requirements specific to 

ŘǿŜƭƭƛƴƎǎ ǿƘƛŎƘ ƛǎ ƴƻǘŀōƭŜ ŀǎ LǊŜƭŀƴŘΩǎ ŎƭƛƳŀǘŜ ƳŀǘŎƘŜǎ ŎƭƻǎŜƭȅ ǿƛǘƘ ǘƘŜ ¦YΦ 

 

1.2 Reference Standards & Summary of Assessments Undertaken 

The various daylight and sunlight assessments that were undertaken using the IES VE software 

are based on a number of different standards which are referenced in the individual sections 

of this report. For clarity, the assessments that were undertaken are summarised below as 

well as the reference standards that were used for each (where applicable): 

¶ Shadow Analysis  

o Assessed using shadow images cast at key times throughout the year, i.e. March 

21st, June 21st and December 21st to determine if any overshadowing impact occurs 

and to what extent to any existing neighbouring dwellings in accordance with the 

BRE Guide.  As there are no existing neighbouring properties comment will be 

made on the proposed development in isolation.  

¶ Sunlight to Amenity Spaces 

o Assessed using annual Solar Exposure calculations to assess the proposed 

developments amenity spaces to derive how much sunlight they can expect to 

receive in accordance with the BRE Guide. 

¶ Sunlight to Proposed Buildings 

o Assessed using the Annual Probable Sunlight Hours (APSH) method in accordance 

with the BRE Guide / BS 8206-2:2008 

o Assessed using Solar Exposure calculations in accordance with IS EN 17037:2018 

o In both assessments above the aim is to derive how much sunlight proposed 

development can expect to receive. 
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¶ Daylight to Proposed Development 

o Assessed using the Average Daylight Factor (ADF) method in accordance with the 

BRE Guide / BS 8206-2:2008 

o Assessed in accordance with IS EN 17037:2018 Method 2 

o Assessed in accordance with BS EN 17037:2018 National Annex Method 2 

o In all assessments above the aim is to derive how much daylight the proposed 

development can expect to receive within each of the proposed apartments. 

¶ View Out 

o Assessed in accordance with IS EN 17037:2018 

¶ Glare 

o Assessed in accordance with IS EN 17037:2018 
 

The following can be concluded based on the assessments undertaken: 

 

1.3 Shadow Analysis 

The shadow analysis illustrates different shadows being cast at key times of the year (March 

21st, June 21st and December 21st) for the Proposed Scheme. As there are no existing 

neighbouring properties the results from the study are summarised as follows based on the 

proposed site in isolation: 

 

Block F and the neighbouring housing in Block G. 

Overshadowing from block F is kept to a minimum on the housing in Block G and only noted 

within the early mornings of December and March at 0800.  This positive can be attributed to 

the low-rise nature of the development as a whole with overshadowing like this expected in 

the winter months when the sun is lower in the sky.  In addition, overshadowing is least 

noticeable during the winter months as there is a lot less sunlight available at this time of year 

and so the overall impact is vastly reduced. 

 

Courtyards Within Apartment Blocks and Public Spaces 

The proposed development has been well laid out to maximise sunlight potential to the 

courtyards associated with each of the apartment blocks and the public spaces between the 

buildings.  This can also be said with regards to the housing. 
 

The potential shading impact is further ǉǳŀƴǘƛŦƛŜŘ Ǿƛŀ ǘƘŜ ά{ǳƴƭƛƎƘǘ ǘƻ !ƳŜƴƛǘȅ {ǇŀŎŜǎέ 

section of this report. 

 

1.4 Sunlight to Amenity Spaces  

As outlined in Section 3.3.17 of the BRE Guide, for a space to appear adequately sunlit 

throughout the year, at least half of the garden or amenity area should receive at least 2 hours 

of sunlight on March 21st.   
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Proposed Amenity Spaces 

On March 21st, 90% of the combined proposed private communal and roof top areas situated 

within the development site will receive at least 2 hours of sunlight over their total combined 

area.  In addition, all individual areas tested exceed the minimum recommendations noted in 

the BRE Guide, achieving at least 2 hours of sunlight over 50% of their area on the 21st of 

March.  All amenity areas provided will be quality spaces in terms of sunlight.   

 

In addition to this the Public areas provided perform to a high standard with 82% of the area 

provided complying with the BRE Guide. 

 

Based on the results within this report, 85% of sampled private amenity spaces (17 of 20) 

situated within the development site will receive at least 2 hours of sunlight on March 21st in 

excess of 50% of their area, complying with BRE recommendations.   

It should be noted that sample plots have been selected from those with similar orientation. 

Then the private gardens situated in the middle and ends of plots have been selected 

including the worst-case locations as a sample from there.  As such the within development 

as a whole we would expect this percentage to far higher.   

The gardens that do fall below the recommended sunlight target are noted to be self-shaded 

(by the building they sit with) as they are north facing amenities or are impacted by the site 

constraint of the location on a hill.  In March when the test is carried out and the sun is lower 

in the sky this will be more evident.  These properties will perform better in the summer 

months when the azimuth of the sun is much higher in the sky.   

1.5 Sunlight to Proposed Development 

For the sunlight to proposed development assessment, two standards have been analysed: 

BRE Guide / BS 8206-2:2008 and IS EN 17037:2018. The results under each standard are 

summarised below. 
 

BRE Guide / BS 8206-2:2008 

Within the BS 8206-2:2008 standard, when discussing annual probable sunlight hours 

regarding proposed developments, it is noted that: 

ά¢ƘŜ ŘŜƎǊŜŜ ƻŦ ǎŀǘƛǎŦŀŎǘƛƻƴ ƛǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŜȄǇŜŎǘŀǘƛƻƴ ƻŦ ǎǳƴƭƛƎƘǘΦ LŦ ŀ ǊƻƻƳ ƛǎ ƴŜŎŜǎǎŀǊƛƭȅ 

North facing or if the building is in a densely-built urban area, the absence of sunlight is more 

ŀŎŎŜǇǘŀōƭŜ ǘƘŀƴ ǿƘŜƴ ƛǘǎ ŜȄŎƭǳǎƛƻƴ ǎŜŜƳǎ ŀǊōƛǘǊŀǊȅέΦ 

This is also reflected in the BRE Guide which states:  

ά¢ƘŜ .{ унлс-2 criterion applies to rooms of all orientations, although if a room faces 

ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƴƻǊǘƘ ƻŦ ŘǳŜ Ŝŀǎǘ ƻǊ ǿŜǎǘ ƛǘ ƛǎ ǳƴƭƛƪŜƭȅ ǘƻ ōŜ ƳŜǘΦέ 
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Of the 441 no. points tested, 265 no. points (60%) meet the BRE recommended values over 

the annual period. The compliance rate increases to 73% (323 no. points) during the winter 

period when sunlight is most valuable. Where windows do not meet this recommendation, 

ǘƘƛǎ ƛǎ ǇǊŜŘƻƳƛƴŀƴǘƭȅ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘŜƛǊ ƻǊƛŜƴǘŀǘƛƻƴΣ ƛΦŜΦ ǿƛƴŘƻǿǎ ŦŀŎƛƴƎ άsignificantly north 

ƻŦ ŘǳŜ Ŝŀǎǘ ƻǊ ǿŜǎǘέ e.g. Block A View 3 North, Block B View 1 North, Block C View 2 North & 

Block E View 3 North or as a consequence of the impact of balcony projections. 
 

Overall, the sunlight provision results to the proposed development in accordance with BRE 

Guide/BS 8206-2:2008 are considered satisfactory in the context of an urban environment, 

due to the fact that not all living rooms can face south and the inclusion of balconies. 
 

IS EN 17037:2018 

As the sunlight exposure assessment in accordance with IS EN 17037:2018 considers the 

orientation of the rooms similar to the BRE Guide / BS 8206-2:2008 assessment above, it can 

also be concluded that the criteria for rooms facing significantly north of due east or west is 

unlikely to be met. 

Of the 441 no. points tested, 325 no. points (74%) meet the IS EN 17037:2018 sunlight 

exposure recommendations of greater than 1.5 hours on March 21st. Where windows do not 

meet this recommendation, this is predominantly as a result of their orientation, i.e. windows 

ŦŀŎƛƴƎ άǎƛƎƴƛŦƛŎŀƴǘƭȅ ƴƻǊǘƘ ƻŦ ŘǳŜ Ŝŀǎǘ ƻǊ ǿŜǎǘέ e.g. Block A View 3 North, Block B View 1 North, 

Block C View 2 North & Block E View 3 North or as a consequence of the impact of balcony 

projections. 
 

Overall, the sunlight provision results to the proposed development in accordance with IS EN 

17037:23018 are considered satisfactory in the context of an urban environment, due to the 

fact that not all living rooms can face south and the inclusion of balconies. 

 

Note, the sunlight exposure results are visually represented in Appendix C. 

1.6 Daylight to Proposed Development 

For the daylight to proposed development assessment, three standards have been analysed: 

BRE Guide / BS 8206-2:2008, IS EN 17037:2018 and BS EN 17037:2018 National Annex. The 

results under each standard are summarised below. 

 

To note, a sample of the housing property types have been selected and not all as these 

property types do not face the same daylight issues that apartment property types do.  As 

such a sample were chosen from the middle of rows or locations that were in close proximity 

to neighbouring proposed properties which would be seen as worst-case location as a check 

that there were no performance issues with regards to daylight. 
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BRE Guide / BS 8206-2:2008 

Across the proposed development, 98% of the tested rooms are achieving Average Daylight 

Factors (ADF) in accordance with the BRE Guide / BS 8206-2:2008 when Living/Kitchen/Dining 

spaces are assessed as whole rooms against a 2% ADF target and Bedrooms against a 1% ADF 

target. The majority of rooms that are below the recommendations are located on the lower 

floors. However, overall the quality of daylight provision across the development can be 

considered high. 

 

Compensatory Measures 

With regards to internal daylighting, Section 6.7 of the Sustainable Urban Housing: Design 

Standards for New Apartments December 2020, states the following: 

 

άWhere an applicant cannot fully meet all of the requirements of the daylight provisions 

above, this must be clearly identified and a rationale for any alternative, compensatory design 

solutions must be set out, which planning authorities should apply their discretion in accepting 

taking account of its assessment of specific (sic). This may arise due to design constraints 

associated with the site or location and the balancing of that assessment against the 

desirability of achieving wider planning objectives. Such objectives might include securing 

comprehensive urban regeneration and or an effective urban design and streetscape 

ǎƻƭǳǘƛƻƴΦέ 

 

Furthermore, Section 3.2 of the Urban Development and Building Heights: Guidelines for 

Planning Authorities December 2018, states the following: 

 

Where a proposal may not be able to fully meet all the requirements of the daylight provisions 

above, this must be clearly identified and a rationale for any alternative, compensatory design 

solutions must be set out, in respect of which the planning authority or An Bord Pleanála 

should apply their discretion, having regard to local factors including specific site constraints 

and the balancing of that assessment against the desirability of achieving wider planning 

objectives. Such objectives might include securing comprehensive urban regeneration and or 

an effective urban design and streetscape solution. 

 

Having regard to the statements above, it should be noted that throughout the design process 

the design team worked hard to optimise the whole development to maximise the daylight 

within the proposed scheme.  Initial testing was producing daylight results of 91% for the 2% 

target.  Optimisation solutions were tested which included the following:  

 

¶ Increases to glazing to allow more daylight into the proposed Living/Kitchen/Dining 
Areas and bedrooms. 

¶ Reconfiguration of a number of apartment layouts to improve overall natural daylight.  
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The introduction of the above design solutions improved the daylight to the scheme as a 

whole as anticipated producing final daylight results of 98% for the 2% target. 

 

In addition to this, design features have been incorporated into the development where 

rooms do not achieve the daylight provision targets in accordance with the standards they 

were assessed against. These design features again help to balance off and compensate the 

lower levels of daylight measured in the applicable spaces and are summarised as follows: 

 

¶ 50.0% of the apartment units (201no. of 402no.) have a floor area 10% greater than 

the minimum floor area requirements as required by the Design Standards (Dec 2020). 

Note that larger floor areas make it more difficult to achieve the recommended 

daylight levels. However, larger windows have been incorporated into the design 

which also improves the view out for the building occupants.  

¶ 36.3% of the apartment units are dual aspect which is above the 33% minimum 

requirement as required by the Design Standards (Dec 2020). As a result, more 

apartment units than the recommended minimum will achieve quality daylight from 

dual-aspect orientations.  

¶ Furthermore, an additional 2,680m2 of communal open space above the minimum 

requirement of 2,564m2 required by the Design Standards (Dec 2020) is proposed 

across the development. 

¶ An additional c.11,930 sq.m of open space (comprising the riverside park and open 

space to the south of Blocks D &E) above the prescribed Public Open Space 

requirements attributable to this development site within Priorsland Development 

Area as per the Cherrywood SDZ Planning Scheme is proposed across the development 

which provides additional residential amenity.  

To note, further results for an alternative design value were collated and can be found within 

Appendix B of this report.  A 99% compliance rate is achieved when LKDs are assessed against 

this alternative 1.5% design value. Overall the quality of daylight provision across the 

development is high. 

 

IS EN 17037:2018 

It is important to note that IS EN 17037:2018 does not provide different illuminance targets 

for different space types. Therefore, in the case of residential developments; bedrooms, living 

rooms, kitchens and combined LKDs all have the same daylight provision targets. 

 

There are two methods to assess daylight provision to the interior which are based on target 

values in either Table A.1 or Table A.3 of IS EN 17037:2018 which are summarised as follows: 

Method 1: This calculation method uses the daylight factor targets on the reference plane as 

per Table A.3 (refer to Section 10.1.2 of this report). The assessment is carried out on a 
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representative day and time during the year, i.e. 21st September @ 12:00 under standard CIE 

overcast sky conditions. 

 

Method 2: This calculation method uses the illuminance targets on the reference plane as per 

Table A.1 (refer to Section 10.1.2 of this report). The assessment is carried out for each hour 

over the course of the year (8,760 hours) using a local weather file which accounts for varying 

sky conditions and sun positions throughout the year. 

 

As outlined in Section 5.1.4 of the standard, the verification of daylight provision can be 

determined using either an adequate software or on-site measurements. When using a 

software, άŀ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ƳƻŘŜƭ ƻŦ ǘƘŜ ǎǇŀŎŜ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǘƘŜ ƪŜȅ parameters 

(such as any significant nearby obstructions, the assigned surface reflectance values and 

glazing transmissivity) that are a reasonable representation of those for the actual, completed 

building. This can be determined using either Method 1 or Method 2Φέ 

Based on the above criteria, the daylight provision to the proposed development has been 

assessed using an adequate software (i.e. IES VE), using the Method 2 climate-based approach 

and targeting the minimum recommended values outlined in Table A.1 of IS EN 17037:2018.  

The Method 2 climate-based approach was selected as it is a far more accurate assessment 

method compared to Method 1.  Climate based daylight modelling (CBDM) is more accurate 

compared to a calculation based on a single day during the year, i.e. Method 1. The amount 

ƻŦ ŘŀȅƭƛƎƘǘ ǾŀǊƛŜǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ȅŜŀǊΣ ǇǊƛƳŀǊƛƭȅ ŘǳŜ ǘƻ ǘƘŜ ǎǳƴΩǎ ǇƻǎƛǘƛƻƴΣ ǎƻ ƛǘ ƛǎ ŜǎǎŜƴǘƛŀƭ 

the impact of daylight variance is properly considered. CBDM utilises an annual simulation 

linking location, shading, climate data (including solar intensity and cloud cover) together with 

the building properties. This provides a complete overview on how the daylight performance 

varies throughout the year due to changes in these factors. 

 

Across the proposed development, 99% of the tested rooms are achieving the daylight 

provision targets in accordance with Table A.1 of IS EN 17037:2018 using Method 2. The 

majority of rooms that are failing are located on the lower floors, however, overall the quality 

of daylight provision across the development can be considered high. 

 

BS EN 17037:2018 National Annex 

Lƴ ǘƘŜ ¦YΣ 9bмтлотΥнлму ǿŀǎ ŀŘƻǇǘŜŘ ǘƻ ŦƻǊƳ ά.{ 9b мтлотΥнлмуέΦ IƻǿŜǾŜǊΣ ŀ bŀǘƛƻƴŀƭ 

Annex was included which states: 

ά¢ƘŜ ¦Y ŎƻƳƳƛǘǘŜŜ ǎǳǇǇƻǊǘǎ ǘƘŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ ŘŀȅƭƛƎƘǘ in buildings given in BS EN 

17037:2018; however, it is the opinion of the UK committee that the recommendations for 

daylight provision in a space (see Clause A.2) may not be achievable for some buildings, 

particularly dwellings. The UK committee believes this could be the case for dwellings with 

basement rooms or those with significant external obstructions (for example, dwellings 
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situated in a dense urban area or with tall trees outside), or for existing buildings being 

refurbished or converted into dwellings. This National Annex therefore provides the UK 

ŎƻƳƳƛǘǘŜŜΩǎ ƎǳƛŘŀƴŎŜ ƻƴ ƳƛƴƛƳǳƳ ŘŀȅƭƛƎƘǘ ǇǊƻǾƛǎƛƻƴ ƛƴ ŀƭƭ ¦Y ŘǿŜƭƭƛƴƎǎΦέ 

 

Whereas IS EN 17037:2018 does not provide different illuminance targets for different space 

types, the BS EN 17037:2018 National Annex provides target illuminance values for 

bedrooms, living rooms and kitchens within residential developments as per Table NA.1 (refer 

to Section 10.1.3 of this report). It is also important to note that as the climate in Ireland is 

similar to the UK, the targets outlined in the BS EN National Annex could also be applied to 

dwellings in Ireland. 

The BS National Annex also states: 

 

ά²ƘŜǊŜ ƻƴŜ ǊƻƻƳ ƛƴ ŀ ¦Y ŘǿŜƭƭƛƴƎ ǎŜǊǾŜǎ ƳƻǊŜ ǘƘŀƴ ŀ ǎƛƴƎƭŜ ǇǳǊǇƻǎŜΣ ǘƘŜ ¦Y ŎƻƳƳƛǘǘŜŜ 

recommends that the target illuminance is that for the room type with the highest value ς for 

example, in a space that combines a living room and a kitchen the target illuminance is 

ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ōŜ нлл ƭȄΦέ 
 

Therefore, combined LKDs were assessed using a 200 lux target illuminance (ET). 

 

Across the proposed development, 100% of the tested rooms are achieving the daylight 

provision targets in accordance with Table NA.1 of BS EN 17037:2018 using Method 2. The 

majority of rooms that are failing are located on the lower floors, however, overall the quality 

of daylight provision across the development can be considered extremely high under this 

standard. 

 

1.7 View Out 

The View Out assessment is related to buildings such as offices or schools where seating 

layouts are typically fixed compared to domestic settings where an occupant can move 

around the space freely.  In their own home occupants can choose to sit near to or even at a 

ǿƛƴŘƻǿ ǿƘƛŎƘ ǿƛƭƭ ƛƴŜǾƛǘŀōƭȅ ǇǊƻǾƛŘŜ ǘƘŜ ǾŀǊȅƛƴƎ ƭŀȅŜǊǎ ƻŦ ŀ Ψ±ƛŜǿ hǳǘΩ ǎǳŎƘ ŀǎ ǘƘŜ ƎǊƻǳƴŘΣ 

landscape or sky.  This ability to choose their position within a domestic setting means they 

would always have access to a position in the apartment with the minimum requirements of 

Ψ±ƛŜǿ hǳǘΩΦ  Therefore, all the properties would meet the minimum requirement as outlined 

in IS EN 17037:2018/ BS EN 17037:2018 National Annex. 

 

1.8 Glare 

As outlined in IS EN 17037:2018/ BS EN 17037:2018 National Annex, a Glare assessment is 

suggested in spaces where the άŜȄǇŜŎǘŜŘ ŀŎǘƛǾƛǘƛŜǎ ŀǊŜ ŎƻƳǇŀǊŀōƭŜ ǘƻ ǊŜŀŘƛƴƎΣ ǿǊƛǘƛƴƎ ƻǊ 

using display devices and the user is not able to choose freely their position and viewing 

ŘƛǊŜŎǘƛƻƴέΦ Given that occupants within a domestic setting are free to move around, on this 

basis a glare assessment for the proposed development has not been carried out. 
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1.9 Observations 

It is important ǘƻ ƴƻǘŜ ǘƘŀǘ ǘƘŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ǿƛǘƘƛƴ ǘƘŜ .w9 DǳƛŘŜ ƛǘǎŜƭŦ ǎǘŀǘŜǎ άalthough 

it gives numerical guidelines these should be interpreted flexibly because natural lighting is 

ƻƴƭȅ ƻƴŜ ƻŦ Ƴŀƴȅ ŦŀŎǘƻǊǎ ƛƴ ǎƛǘŜ ƭŀȅƻǳǘ ŘŜǎƛƎƴέ, Although this is true appropriate and 

reasonable regard has still been taken to the BRE guide. 
 

Whilst the results shown relate to the criteria as laid out in the BRE Guide, it is important to 

note that the BRE targets are guidance only and should therefore be used with flexibility and 

caution when dealing with different types of sites.  
 

In addition, the foreword of BS 8206-2:2008 ŀƭǎƻ ǎǘŀǘŜǎ άThe aim of the standard is to give 

guidance to architects, builders and others who carry out lighting design.  It is recognised that 

lighting is only one of many matters that influence fenestration. These include other aspects 

of environmental performance (such as noise, thermal equilibrium and the control of energy 

use), fire hazards, constructional requirements, the external appearance and the surroundings 

of the site. The best design for a building does not necessarily incorporate the ideal solution 

for any individual function. For this reason, careful judgement needs to be exercised when 

using the criteria given in the standard for other purposes, particularly town planning control.έ 
 

Taking all of the above information into account and based on the results from each of the 

assessments undertaken, the proposed development performs well when compared to the 

recommendations in the BRE Guide / BS 8206-2:2008, IS EN 17037:2018 and BS EN 

17037:2018 National Annex.  With regards to the existing properties there is a negligible 

impact when considering sunlight and daylight as a result of the proposed development and 

the proposed development itself performs well with the same regard. 
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2 Introduction 

This report summarises the analyses undertaken to quantify the Sunlight and Daylight 

performance of the proposed Priorsland development located in Cherrywood, Dublin 18.   The 

report focuses on quantifying the daylight and sunlight impact to the surrounding dwellings 

as well as the daylight and sunlight performance within the proposed development.  

 

2.1 Development Description 
 

The development will comprise a mixed-use village centre and residential development of 
443 no. units comprising 6 no. blocks (A-F) of apartments (up to 5 storeys with 
basement/undercroft parking) providing 402 no. apartments units (146 no. 1-beds; 218 no. 
2-beds and 38 no. 3-beds), and 41 no. houses (19 no. 3-beds and 22 no. 4-beds).  All 
apartments provided with private balconies/terraces. Provision of indoor residential facilities 
to serve apartment residents.   
 
The Village Centre and non-residential elements will comprise a supermarket, local 
retail/retail service units, non-retail commercial units, creche, gym, community space, and 
offices (High Intensity Employment) use.   
 
Provision of car/bicycle/motorcycle parking; ESB sub-stations; bin storages areas, and all 
associated plant areas.   
 
tǊƻǾƛǎƛƻƴ ƻŦ ǘƘŜ ŦƛǊǎǘ ǇƘŀǎŜ ƻŦ tǊƛƻǊǎƭŀƴŘ tŀǊƪ όƻƴ ƭŀƴŘǎ ǿƛǘƘƛƴ ǘƘŜ ŀǇǇƭƛŎŀƴǘΩǎ ƻǿƴŜǊǎƘƛǇύ ŀƴŘ 
other public and communal open spaces.   
 
Construction of Castle Street through the subject lands and two road bridges across the 
Carrickmines Stream, one to serve the future school site/ park, the second to provide 
pedestrian and cyclist access to the Carrickmines Luas station and future Transport 
Interchange to the north.  Provision of an additional pedestrian bridge to the park.  Provision 
of an acoustic barrier along the southern/western edge of the site. 
 
All associated site development works, landscaping, boundary treatments and services 
provision. 
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3 BRE ς Site Layout Planning for Daylight and Sunlight (2nd Edition) 

Access to daylight and sunlight is a vital part of a healthy environment. Sensitive design should 

provide sufficient daylight and sunlight to new residential developments while not 

obstructing light to existing homes nearby. 

The 2nd Edition of the BR 209 BRE Site Layout Planning for Daylight and Sunlight, henceforth 

referred to as the άBRE Guideέ, advises on planning developments for good access to daylight 

and sunlight and is widely used by local authorities to help determine the performance of new 

developments. 

 

3.1 Impact Classification Discussion 

BRE guidance in Appendix I ς Environmental Impact Assessment suggests impact 

classifications as minor, moderate and major adverse. It provides further classifications of 

these impacts with respect to criteria summarised in the table below.  

Where the loss of skylight or sunlight fully meets the guidelines in the BRE guide, the impact 

is assessed as negligible or minor adverse. Where the loss of skylight or sunlight does not 

meet the BRE guidelines, the impact is assessed as minor, moderate or major adverse. 

 

Impact Description  

Negligible adverse 
impact 

¶ Loss of light well within guidelines, or  

¶ only a small number of windows losing light (within the guidelines) or  

limited area of open space losing light (within the guidelines) 

Minor adverse 
impact (a) 

¶ Loss of light only just within guidelines and  
o a larger number of windows are affected or  
o larger area of open space is affected (within the guidelines) 

Minor adverse 
impact (b) 

¶ only a small number of windows or limited open space areas are affected  

¶ the loss of light is only marginally outside the guidelines  

¶ an affected room has other sources of skylight or sunlight 

¶ the affected building or open space only has a low-level requirement for skylight 
or sunlight 

¶ there are particular reasons why an alternative, less stringent, guideline should 
be applied 

Major adverse 
impact 

¶ large number of windows or large open space areas are affected  

¶ the loss of light is substantially outside the guidelines 

¶ all the windows in a particular property are affected   

¶ the affected indoor or outdoor spaces have a particularly strong requirement 
for skylight or sunlight (living rooms / playground) 
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4 Methodology 

4.1 Planning Authority Guidelines and Standards for Daylight 

Currently there are a number of different standards and guidelines which in the writing of this 

report appropriate and reasonable regard has been taken to address.  It should be noted at 

this point that the BS 8206-2: 2008 ς Ψ[ƛƎƘǘƛƴƎ ŦƻǊ .ǳƛƭŘƛƴƎǎ ς Part 2: Code of Practice for 

5ŀȅƭƛƎƘǘƛƴƎΩ has been included within this report even although it has now been withdrawn 

because the BRE guide Ψ{ƛǘŜ [ŀȅƻǳǘ tƭŀƴƴƛƴƎ ŦƻǊ 5ŀȅƭƛƎƘǘ ŀƴŘ {ǳƴƭƛƎƘǘΩ όнƴŘ ŜŘƛǘƛƻƴύ and the 

BS 8206-2: 2008 directly refer to each other as noted within the BRE guide itself as below. 

 

ά¢Ƙƛǎ ƎǳƛŘŜ ƎƛǾŜǎ ŀŘǾƛŎŜ ƻƴ ǎƛǘŜ ƭŀȅƻǳǘ ǇƭŀƴƴƛƴƎ ǘƻ ŀŎƘƛŜǾŜ ƎƻƻŘ ǎǳƴƭƛƎƘǘ ŀƴŘ ŘŀȅƭƛƎƘǘ ōƻǘƘ 

within buildings and int the open spaces between them.  It is intended to be used in 

conjunction with the interior daylight recommendations in the British Standard Code of 

practice for daylighting, BS 8206-2: 2008Φέ 

 

In addition to this, The Sustainable Urban Housing: Design Standards for New Apartments 

December 2020 states the following in Section 6.6: 

 

άtƭŀƴƴƛƴƎ ŀǳǘƘƻǊƛǘƛes should have regard to quantitative performance approaches to daylight 

ǇǊƻǾƛǎƛƻƴ ƻǳǘƭƛƴŜŘ ƛƴ ƎǳƛŘŜǎ ƭƛƪŜ ǘƘŜ .w9 ƎǳƛŘŜ Ψ{ƛǘŜ [ŀȅƻǳǘ tƭŀƴƴƛƴƎ ŦƻǊ 5ŀȅƭƛƎƘǘ ŀƴŘ {ǳƴƭƛƎƘǘΩ 

(2nd edition) or BS 8206-2: 2008 ς Ψ[ƛƎƘǘƛƴƎ ŦƻǊ .ǳƛƭŘƛƴƎǎ ς Part 2: Code of Practice for 

5ŀȅƭƛƎƘǘƛƴƎΩ ǿƘŜƴ ǳƴŘŜǊǘŀƪŜƴ ōȅ ŘŜǾŜƭƻǇƳŜƴǘ ǇǊƻǇƻǎŜǊǎ ǿƘƛŎƘ ƻŦŦŜǊ ǘƘŜ ŎŀǇŀōƛƭƛǘȅ ǘƻ ǎŀǘƛǎŦȅ 

ƳƛƴƛƳǳƳ ǎǘŀƴŘŀǊŘǎ ƻŦ ŘŀȅƭƛƎƘǘ ǇǊƻǾƛǎƛƻƴΦέ 

 

However, there is a new standard for the assessment of daylight access within buildings titled 

άEN 17037:2018: Daylight in Buildingsέ which has been adopted in Ireland as IS EN 

17037:2018. This new standard is not directly referred to within the latest Planning Authority 

Guidelines whereas the BRE Guide and BS 8206-2:2008 are referred to. 

Furthermore, the EN 17037:2018 standard has already been adopted in the UK to inform the 

BS EN 17037:2018 standard which supersedes BS 8206-2:2008 which is now withdrawn. It is 

important to note that BS EN 17037:2018 includes a National Annex which specifically 

addresses daylight provision in residential dwellings in the UK. A similar annex is not included 

in the IS EN 17037:2018 standard. 

 

Therefore, with regards to interior daylighting and external sunlight exposure in particular, 

where different methodologies are found in each of the different standards, all have been 

carried out for completeness to ensure appropriate and reasonable regard has been taken to 

address all assessments under all of the different standards. 
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The diagram above illustrates the relationship between the standards and guidance 

documents which are listed out below. 

¶ (1) Urban Development and Building Heights 

¶ (2) The Sustainable Urban Housing: Design Standards for New Apartments 

¶ (3) BRE Guide ς 2nd Edition of BR 209 BRE Site Layout Planning for Daylight and Sunlight 

¶ (4) BS 8206-2:2008 ς Lighting for Buildings ς Part 2: Code of Practice for Daylighting 

¶ (5) BS EN 17037:2018 ς Daylight in Buildings 

o This is the UK implementation of the European EN 17037:2018 standard. It 

supersedes BS 8206-2:2008 which is withdrawn in the UK. The BS EN standard 

includes a National Annex which addresses daylight requirements specific to 

ŘǿŜƭƭƛƴƎǎ ǿƘƛŎƘ ƛǎ ƴƻǘŀōƭŜ ŀǎ LǊŜƭŀƴŘΩǎ ŎƭƛƳŀǘŜ ƳŀǘŎƘŜǎ ŎƭƻǎŜƭȅ ǿƛǘƘ ǘƘŜ ¦YΦ 

¶ (6) IS EN 17037:2018 ς Daylight in Buildings 

o This is the Irish implementation of the European EN 17037:2018 standard 

 

4.2 Reference Standards & Summary of Assessments Undertaken 

The various daylight and sunlight assessments that were undertaken using the IES VE software 

are based on a number of different standards which are referenced in the individual sections 

of this report. For clarity, the assessments that were undertaken are summarised below as 

well as the reference standards that were used for each (where applicable): 

¶ Shadow Analysis  

o Assessed using shadow images cast at key times throughout the year, i.e. March 

21st, June 21st and December 21st 



 

 
Page | 18 
 

 

¶ Sunlight to Amenity Spaces 

o Assessed using annual Solar Exposure calculations 

¶ Sunlight to Proposed Buildings 

o Assessed using the Annual Probable Sunlight Hours (APSH) method in accordance 

with the BRE Guide / BS 8206-2:2008 

o Assessed using Solar Exposure calculations in accordance with IS EN 17037:2018 

¶ Daylight to Proposed Development 

o Assessed using the Average Daylight Factor (ADF) method in accordance with the 

BRE Guide / BS 8206-2:2008 

o Assessed in accordance with IS EN 17037:2018 Method 2 

o Assessed in accordance with BS EN 17037:2018 National Annex Method 2 

¶ View Out 

o Assessed in accordance with IS EN 17037:2018 

¶ Glare 

o Assessed in accordance with IS EN 17037:2018 
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4.3 Orientation 

The model orientation has been taken from drawings provided by the Architect with the 

resulting angle shown below used in the analysis. 

Orientation 
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4.4 Proposed Model 

The following images illustrate the models created from the architectural information 

provided and the use of Google/Bing maps where information was absent. 
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 Proposed Scheme 
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4.5 Potential Sensitive Receptors 

To help understand the potential impact to surrounding buildings, potential sensitive 

receptors were identified as illustrated below. 
 

 

 Proposed Site 
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5 Shadow Analysis  

The statistics of Met Eireann, the Irish Meteorological Service, show that the sunniest months 

in Ireland are May and June, based on 1981-2010 averages or latest: 

https://www.met.ie/climate/30-year-averages. 

 

The following can also be shown: 

¶ During December a mean daily duration of 1.7 hours of sunlight out of a potential 7.3 

hours sunlight each day is received (i.e. only 23% of potential sunlight hours).    

¶ During June a mean daily duration of 5.8 hours of sunlight out of a potential 15.9 hours 

sunlight each day is received (i.e. only 36% of potential sunlight hours).    

 

Therefore, the impacts caused by overshadowing are generally most noticeable during the 

summer months and least noticeable during the winter months. 

 

This section will consider the shadows cast by the proposed development on the following 

dates: 

 

¶ March 21st / September 21st (Equinox)  

¶ June 21st (Summer Solstice) 

¶ December 21st (Winter Solstice)  

¢ƘŜǎŜ ƛƳŀƎŜǎ ƛƭƭǳǎǘǊŀǘŜ ǎƘŀŘƻǿǎ Ŏŀǎǘ ŦƻǊ ΨǇŜǊŦŜŎǘ ǎǳƴƴȅΩ ŎƻƴŘƛǘƛƻƴǎ ǿƛǘƘ ƴƻ ŎƭƻǳŘǎ ŀƴŘ 

assumed that the sun is shining for every hour shown. Given the discussion above it is 

important to remember that this is not always going to be the case. 

  

https://www.met.ie/climate/30-year-averages
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5.1 Plan View  

5.1.1 March 21st   
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5.1.2 June 21st  
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5.1.3 December 21st   
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5.2 3D View  

5.2.1 March 21st   
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5.2.2 June 21st  
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5.2.3 December 21st   
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5.3 Discussion 

The shadow analysis illustrates different shadows being cast at key times of the year (March 

21st, June 21st and December 21st) for the Proposed Scheme. As there are no existing 

neighbouring properties the results from the study are summarised as follows based on the 

proposed site in isolation: 
 

Block F and the neighbouring housing in Block G. 

 

Overshadowing from block F is kept to a minimum on the housing in Block G and only noted 

within the early mornings of December and March at 0800.  This positive can be attributed to 

the low-rise nature of the development as a whole with overshadowing like this expected in 

the winter months when the sun is lower in the sky.  In addition, overshadowing is least 

noticeable during the winter months as there is a lot less sunlight available at this time of year 

and so the overall impact is vastly reduced. 

 

Courtyards Within Apartment Blocks and Public Spaces 

 

The proposed development has been well laid out to maximise sunlight potential to the 

courtyards associated with each of the apartment blocks and the public spaces between the 

buildings.  This can also be said with regards to the housing. 
 

The potential shading impact is further ǉǳŀƴǘƛŦƛŜŘ Ǿƛŀ ǘƘŜ ά{ǳƴƭƛƎƘǘ ǘƻ !ƳŜƴƛǘȅ {ǇŀŎŜǎέ 

section of this report. 
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6 Sunlight to Amenity Spaces  

6.1 Guidance Requirements 

The impact of the proposed development on the sunlight availability to the amenity spaces 

will be considered to determine how the amenity spaces perform when assessed against the 

BRE Guide which states the following in Section 3.3.17: 

 

The BRE Guide states that for a space to appear adequately sunlit throughout the year, at 

least half of a garden or amenity space should receive at least 2 hours of sunlight on March 

21st.  
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6.2 Proposed Amenity Spaces 

As outlined in Section 3.3.17 of the BRE Guide, for a space to appear adequately sunlit 

throughout the year, at least half of the garden or amenity space should receive at least 2 

hours of sunlight on March 21st.   

This analysis will be performed on the amenity spaces illustrated in the image below. 

 

Amenity Spaces 

 Proposed 

Communal 

Amenities 

 Proposed 
Back Garden  

 

 Proposed 
Roof  

 

 Public 
Amenity  

 

The following images illustrate the predicted results with respect to this space receiving at 

least 2 hours of sunlight on March 21st. Any areas that receive less than 2 hours of sunlight 

are colour-coded in grey. 
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6.2.1 Proposed Amenity Spaces 

6.2.1.1 Proposed Communal Amenity Spaces 

Absolute Scale Showing All Hours of Sunlight Received 

 

 

Area Showing >2 Hours 

  Receives more 

than 2 hours of 

sunlight 

 

  Receives less 

than 2 hours of 

sunlight 
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6.2.1.2 Proposed Public Amenity Spaces 

Absolute Scale Showing All Hours of Sunlight Received 

 

 

Area Showing >2 Hours 

  Receives more 

than 2 hours of 

sunlight 

 

  Receives less than 

2 hours of sunlight 
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6.2.1.3 Proposed Private Rear Garden Amenity Spaces 

Absolute Scale Showing All Hours of Sunlight Received 

 

 

Area Showing >2 Hours 

  Receives more 

than 2 hours of 

sunlight 

 

  Receives less 

than 2 hours of 

sunlight 
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 Proposed 

Communal 

Amenities 

 Proposed Back 
Garden  

 

 Proposed Roof  

 

 Public Amenity  

 

Communal Space Amenity: 

Ref. Total Area (m) 
Area Receiving 

>2h (m) 
Percent Receiving 

>2h 
Comment 

1 779 779 100% V 

2 1399 935 69% V 

3 517 517 100% V 

4 1715 1654 96% V 

5 463 463 100% V 

Total 4873 4348 89% V 

 

Roof Amenity: 

Ref. Total Area (m) 
Area Receiving 

>2h (m) 
Percent Receiving 

>2h 
Comment 

6 370 370 100% V 

Total 370 370 100% V 

 

Public Amenity: 

Ref. Total Area (m) 
Area Receiving 

>2h (m) 
Percent Receiving 

>2h 
Comment 

27 2257 1854 82% V 

Total 2257 1854 82% V 
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Private Rear Garden Amenity: 

 

Ref. Total Area (m) 
Area Receiving 

>2h (m) 
Percent Receiving 

>2h 
Comment 

7 73 48 66% V 

8 68 7 10% x 

9 95 59 62% V 

10 92 58 63% V 

11 92 57 62% V 

12 96 63 66% V 

13 74 39 53% V 

14 74 46 62% V 

15 73 54 74% V 

16 68 13 19% x 

17 94 61 65% V 

18 74 37 50% V 

19 75 40 53% V 

20 80 55 69% V 

21 92 66 72% V 

22 74 39 53% V 

23 68 17 25% x 

24 73 43 59% V 

25 95 59 62% V 

26 101 67 66% V 

 

Total: 

Ref. Total Area (m) 
Area Receiving 

>2h (m) 
Percent Receiving 

>2h 
Comment 

Private Communal 4873 4348 89% V 

Roof Top 370 370 100% V 

Total 5243 4718 90% V 

 

 

On March 21st, 90% of the combined proposed private communal and roof top areas situated 

within the development site will receive at least 2 hours of sunlight over their total combined 

area.  In addition, all individual areas tested exceed the minimum recommendations noted in 

the BRE Guide, achieving at least 2 hours of sunlight over 50% of their area on the 21st of 

March.  All amenity areas provided will be quality spaces in terms of sunlight.   

 

In addition to this the Public areas provided perform to a high standard with 82% of the area 

provided complying with the BRE Guide. 

 

Based on the results in the tables above, 85% of sampled private amenity spaces (17 of 20) 

situated within the development site will receive at least 2 hours of sunlight on March 21st in 

excess of 50% of their area, complying with BRE recommendations.   
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It should be noted that sample plots have been selected from those with similar orientation. 

Then the private gardens situated in the middle and ends of plots have been selected 

including the worst-case locations as a sample from there.  As such the within development 

as a whole we would expect this percentage to far higher.   

The gardens that do fall below the recommended sunlight target are noted to be self-shaded 

(by the building they sit with) as they are north facing amenities or are impacted by the site 

constraint of the location on a hill.  In March when the test is carried out and the sun is lower 

in the sky this will be more evident.  These properties will perform better in the summer 

months when the azimuth of the sun is much higher in the sky.   
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6.3 Discussion 

 

As outlined in Section 3.3.17 of the BRE Guide, for a space to appear adequately sunlit 

throughout the year, at least half of the garden or amenity area should receive at least 2 hours 

of sunlight on March 21st.  In the case of existing amenity spaces, if they are already below 

the 50% threshold then the BRE recommends the results kept to within 80% of the existing 

situation with the proposed development in place. 

Proposed Amenity Spaces 

On March 21st, 90% of the combined proposed private communal and roof top areas situated 

within the development site will receive at least 2 hours of sunlight over their total combined 

area.  In addition, all individual areas tested exceed the minimum recommendations noted in 

the BRE Guide, achieving at least 2 hours of sunlight over 50% of their area on the 21st of 

March.  All amenity areas provided will be quality spaces in terms of sunlight.   

 

In addition to this the Public areas provided perform to a high standard with 82% of the area 

provided complying with the BRE Guide. 

 

Based on the results in the tables above, 85% of sampled private amenity spaces (17 of 20) 

situated within the development site will receive at least 2 hours of sunlight on March 21st in 

excess of 50% of their area, complying with BRE recommendations.   

It should be noted that sample plots have been selected from those with similar orientation. 

Then the private gardens situated in the middle and ends of plots have been selected 

including the worst-case locations as a sample from there.  As such the within development 

as a whole we would expect this percentage to far higher.   

The gardens that do fall below the recommended sunlight target are noted to be self-shaded 

(by the building they sit with) as they are north facing amenities or are impacted by the site 

constraint of the location on a hill.  In March when the test is carried out and the sun is lower 

in the sky this will be more evident.  These properties will perform better in the summer 

months when the azimuth of the sun is much higher in the sky.   
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7 Sunlight to Proposed Development 

7.1 Guidance ς BRE Guide / BS8206-2:2008 

The British Standard BS 8206-2:2008 recommends that interiors where the occupants expect 

sunlight should receive at least one quarter (25%) of annual probable sunlight hours, including 

at least 5% of annual probable sunlight hours during the winter months, between 21st 

September and 21st March. Here 'probable sunlight hours' means the total number of hours 

in the year that the sun is expected to shine on unobstructed ground, allowing for average 

levels of cloudiness for the location in question. 

If a window reference point can receive more than one quarter of annual probable sunlight 

hours, including at least 5% of annual probable sunlight hours during the winter months 

between 21st September and 21st March, then the room should still receive enough sunlight. 

Any reduction in sunlight access below this level should be kept to a minimum. 

!ǎ ǎǘŀǘŜŘ ƛƴ {ŜŎǘƛƻƴ оΦмΦмн ƻŦ ǘƘŜ .w9 DǳƛŘŜΣ άLŦ ǿƛƴŘƻǿ Ǉƻǎƛǘƛƻƴǎ are already known, the 

ŎŜƴǘǊŜ ƻŦ ŜŀŎƘ Ƴŀƛƴ ƭƛǾƛƴƎ ǊƻƻƳ ǿƛƴŘƻǿ Ŏŀƴ ōŜ ǳǎŜŘ ŦƻǊ ǘƘŜ ŎŀƭŎǳƭŀǘƛƻƴέΦ 

 

 

 
 

 

Extract from the BRE Guide 
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7.2 Guidance ς IS EN 17037:2018 

Section 5.3.1 of IS EN 17037:2018 states that άŜȄǇƻǎǳǊŜ ǘƻ ǎǳƴƭƛƎƘǘ ƛǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ǉǳŀƭƛǘȅ 

criterion of an interior space and can contribute to human well-ōŜƛƴƎΦέ  Table A.6 from IS EN 

17037:2018 summarises the recommendation for daily sunlight exposure. 

 

 
 

Within the context of a domestic property, IS EN 17037:2018 states that at least one habitable 

space within a dwelling should receive the recommended minimum value of 1.5 hours of 

sunlight on the 21st of March. The test is carried out on a clear, cloud free day. 

   

7.3 APSH & Sunlight Exposure Assessment 

Based on the above criteria for both the BRE Guide/BS8206-2:2008 and IS EN 17037:2018, 

all main living room windows within the proposed development have been assessed with 

the results included in the following sections. 

tƭŜŀǎŜ ƴƻǘŜΣ ǘƘŜ ά/ƻƳƳŜƴǘέ ǎȅƳōƻƭ ƛƴ ŜŀŎƘ ƻŦ ǘƘŜ ǘŀōƭŜǎ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ Ŧƻƭƭowing: 

 

BRE Guide / BS 8206-2:2008 

V/V  For these locations, both the annual and winter APSH results are greater than 25% and 

5% respectively. 
 

x /V For these locations, the annual APSH results are less than the recommended values, 

however, the winter APSH results are greater than 5%. 
 

V / x For these locations, the winter APSH results are less than the recommended values, 

however, the annual APSH results are greater than 25%. 
 

x / x For these locations, both the annual and winter APSH results are less than the 

recommended values. 

 
IS EN 17037:2018 

V   These rooms achieve the minimum 1.5 hours of recommended sunlight exposure on 

March 21st. 
 

x These rooms do not achieve the minimum 1.5 hours of recommended sunlight 

exposure on March 21st. 
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7.3.1 Block A View 1 

 

 

Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment 

 
Comment 

1 13.79 1.51 x / x x 

2 39.16 12.63 V/ V V 

3 38.83 12.63 V/ V V 

4 36.36 12.63 V/ V V 

5 36.33 12.63 V/ V V 

6 37.85 12.67 V/ V V 

7 9.14 0.51 x / x x 

8 32.78 10.08 V/ V V 

9 32.00 9.94 V/ V V 

10 30.19 9.94 V/ V V 

11 31.57 10.62 V/ V V 

12 32.06 10.92 V/ V V 

13 7.04 0.31 x / x x 

14 27.73 8.29 V/ V V 

15 27.61 8.29 V/ V V 

16 28.24 8.95 V/ V V 

17 28.94 9.65 V/ V V 

18 29.64 10.35 V/ V V 
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7.3.2 Block A View 2 

 

 

Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

1 23.37 13.89 x /V V 

2 38.02 14.45 V/ V V 

3 16.39 11.27 x /V V 

4 30.28 11.68 V/ V V 

5 15.09 10.50 x /V V 

6 24.04 10.22 x /V V 
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7.3.3 Block A View 3 

 

 

Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

1 20.89 2.11 x / x x 

2 23.41 3.05 x / x x 

3 25.29 3.85 V/ x x 

4 0.00 0.00 x / x x 

5 18.88 0.70 x / x x 

6 18.88 0.70 x / x x 

7 18.88 0.70 x / x x 

8 16.89 1.05 x / x x 

9 20.75 1.40 x / x x 

10 21.80 1.51 x / x x 

11 0.00 0.00 x / x x 

12 18.88 0.70 x / x x 

13 18.88 0.70 x / x x 

14 18.88 0.70 x / x x 

15 12.92 0.00 x / x x 

16 17.73 0.67 x / x x 

17 20.78 1.38 x / x x 

18 0.00 0.00 x / x x 

19 18.88 0.70 x / x x 

20 18.88 0.70 x / x x 

21 18.88 0.70 x / x x 
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7.3.4 Block A View 4 

 

 

Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

1 29.57 15.41 V/ V V 

2 49.03 20.98 V/ V V 

3 47.67 20.98 V/ V V 

4 60.14 25.68 V/ V V 

5 69.58 29.13 V/ V V 

6 23.83 12.87 x /V V 

7 47.42 20.47 V/ V V 

8 37.08 14.20 V/ V V 

9 48.40 20.33 V/ V V 

10 55.90 23.69 V/ V V 

11 21.15 11.25 x /V V 

12 37.29 14.75 V/ V V 

13 34.99 17.36 V/ V V 

14 44.01 19.28 V/ V V 

15 50.96 20.80 V/ V V 
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7.3.5 Block A View 5 

 

 

Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

1 61.97 26.64 V/ V V 

2 47.63 16.25 V/ V V 

3 25.41 12.25 V/ V V 

4 55.45 22.12 V/ V V 

5 39.75 14.37 V/ V V 

6 37.95 13.01 V/ V V 

7 50.61 20.08 V/ V V 

8 35.78 13.16 V/ V V 

9 15.67 8.45 x /V V 
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7.3.6 Block B View 1 

 

 

 

Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

1 18.88 0.70 x / x x 

2 18.88 0.70 x / x x 

3 18.88 0.70 x / x x 

4 18.88 0.70 x / x x 

5 18.88 0.70 x / x x 

6 18.88 0.70 x / x x 

7 5.55 0.00 x / x x 

8 18.88 0.70 x / x x 

9 18.88 0.70 x / x x 

10 18.88 0.70 x / x x 

11 18.88 0.70 x / x x 

12 18.88 0.70 x / x x 

13 18.88 0.70 x / x x 

14 4.87 0.00 x / x x 

15 18.88 0.70 x / x x 

16 18.88 0.70 x / x x 

17 18.88 0.70 x / x x 

18 18.88 0.70 x / x x 

19 18.88 0.70 x / x x 
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Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

20 18.88 0.70 x / x x 

21 4.53 0.00 x / x x 
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7.3.7 Block B View 2 

 

 

Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

1 30.37 14.70 V/ V V 

2 50.35 19.58 V/ V V 

3 50.35 19.58 V/ V V 

4 15.78 4.42 x / x V 

5 21.78 10.75 x /V V 

6 50.35 19.58 V/ V V 

7 50.35 19.58 V/ V V 

8 12.62 3.77 x / x V 

9 22.87 10.96 x /V V 

10 50.35 19.58 V/ V V 

11 50.35 19.58 V/ V V 

12 12.66 3.89 x / x V 
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7.3.8 Block B View 3 

 

 

Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

1 41.34 12.11 V/ V V 

2 37.32 12.37 V/ V V 

3 36.22 12.42 V/ V V 

4 21.59 12.48 x /V V 

5 36.90 9.24 V/ V V 

6 30.70 10.48 V/ V V 

7 30.90 10.70 V/ V V 

8 14.64 9.31 x /V V 

9 30.30 7.20 V/ V V 

10 26.55 9.17 V/ V V 

11 26.59 9.15 V/ V x 

12 12.55 6.92 x /V V 
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7.3.9 Block B View 4 

 

 

Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

1 48.48 20.28 V/ V V 

2 48.56 20.28 V/ V V 

3 41.57 20.15 V/ V V 

4 66.06 27.22 V/ V V 

5 70.70 29.09 V/ V V 

6 67.38 25.94 V/ V V 

7 45.13 18.63 V/ V V 

8 34.99 12.41 V/ V V 

9 39.96 17.44 V/ V V 

10 41.60 18.95 V/ V V 

11 62.03 23.45 V/ V V 

12 56.59 20.78 V/ V V 

13 17.99 8.93 x /V V 

14 35.58 15.16 V/ V V 
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Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

15 35.68 14.94 V/ V V 

16 40.16 18.55 V/ V V 

17 46.15 19.92 V/ V V 

18 46.76 17.96 V/ V V 
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7.3.10 Block B View 5 

 

 

 

Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

1 43.92 17.39 V/ V V 

2 28.40 13.63 V/ V V 

3 30.75 10.33 V/ V V 

4 39.57 15.72 V/ V V 

5 16.56 7.58 x /V V 

6 30.33 10.71 V/ V V 

7 13.15 4.86 x / x V 
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7.3.12 Block C View 1 

 

 

 

Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

1 23.83 20.42 x /V V 

2 70.63 31.47 V/ V V 

3 70.63 31.47 V/ V V 

4 70.63 31.47 V/ V V 

5 50.35 19.58 V/ V V 

6 23.83 20.42 x /V V 

7 70.63 31.47 V/ V V 

8 70.63 31.47 V/ V V 

9 70.63 31.47 V/ V V 

10 50.35 19.58 V/ V V 

11 23.83 20.42 x /V V 

12 70.63 31.47 V/ V V 

13 70.63 31.47 V/ V V 

14 70.63 31.47 V/ V V 

15 50.35 19.58 V/ V V 

16 23.83 20.42 x /V V 
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Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

17 70.63 31.47 V/ V V 

18 70.63 31.47 V/ V V 

19 70.63 31.47 V/ V V 

20 50.35 19.58 V/ V V 

21 70.49 31.33 V/ V V 

22 70.61 31.45 V/ V V 

23 70.61 31.45 V/ V V 

24 70.58 31.42 V/ V V 

25 50.17 19.43 V/ V V 
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7.3.13 Block C View 2 

  

 

 

Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

1 22.74 6.32 x /V V 

2 22.47 5.04 x /V V 

3 20.53 4.15 x / x x 

4 17.31 2.84 x / x x 

5 19.10 1.50 x / x x 

6 6.58 0.00 x / x x 

7 3.19 0.46 x / x x 

8 11.95 0.00 x / x x 

9 18.16 0.28 x / x x 

10 20.86 1.99 x / x x 

11 11.97 0.70 x / x x 

12 12.78 0.70 x / x x 

13 13.33 0.70 x / x x 

14 16.19 0.44 x / x x 

15 14.41 0.00 x / x x 

16 0.18 0.00 x / x x 

17 0.46 0.46 x / x x 

18 5.71 0.00 x / x x 

19 14.72 0.00 x / x x 
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Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

20 18.80 0.95 x / x x 

21 10.20 0.70 x / x x 

22 10.49 0.70 x / x x 

23 11.19 0.70 x / x x 

24 13.12 0.10 x / x x 

25 13.13 0.00 x / x x 

26 0.00 0.00 x / x x 

27 0.60 0.19 x / x x 

28 5.91 0.00 x / x x 

29 13.97 0.00 x / x x 

30 16.47 0.83 x / x x 

31 8.62 0.48 x / x x 
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7.3.14 Block C View 3 

   

 

 

Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

1 12.87 10.83 x /V V 

2 68.35 29.54 V/ V V 

3 22.57 12.03 x /V x 

4 66.90 29.83 V/ V V 

5 65.30 27.91 V/ V V 

6 63.11 26.49 V/ V V 

7 15.44 9.91 x /V V 

8 66.27 28.82 V/ V V 

9 20.13 10.10 x /V V 

10 64.52 27.88 V/ V V 

11 63.11 25.63 V/ V V 

12 62.00 25.07 V/ V V 

13 9.97 7.94 x /V V 

14 64.85 28.29 V/ V V 

15 58.65 23.68 V/ V V 

16 58.82 23.90 V/ V V 

17 58.90 23.93 V/ V V 

18 58.90 23.43 V/ V V 

19 8.82 6.77 x /V x 
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Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

20 62.23 28.14 V/ V V 

21 54.84 21.60 V/ V V 

22 55.43 21.99 V/ V V 

23 56.60 22.97 V/ V V 

24 58.80 27.08 V/ V V 
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7.3.15 Block D View 1 

  

   

 

Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

1 26.40 20.55 V/ V V 

2 70.63 31.47 V/ V V 

3 70.63 31.47 V/ V V 

4 70.63 31.47 V/ V V 

5 18.15 10.79 V/ V V 

6 26.40 20.55 x /V V 

7 70.63 31.47 V/ V V 

8 70.63 31.47 V/ V V 

9 70.63 31.47 V/ V V 

10 16.90 10.79 x /V V 

11 26.40 20.55 V/ V V 

12 70.63 31.47 V/ V V 

13 70.63 31.47 V/ V V 

14 70.63 31.47 V/ V V 

15 16.92 10.79 x /V V 

16 26.40 20.55 V/ V V 

17 70.63 31.47 V/ V V 

18 70.63 31.47 V/ V V 

19 70.63 31.47 V/ V V 
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Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

20 16.92 10.79 x /V V 

21 70.48 31.47 V/ V V 

22 67.38 30.27 V/ V V 

23 60.98 23.48 V/ V V 
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7.3.16 Block D View 2 

  

   

 

Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

1 4.69 0.02 x / x x 

2 25.89 6.69 V/ V V 

3 26.57 6.99 V/ V V 

4 16.16 5.76 x /V V 

5 2.83 0.00 x / x x 

6 23.34 6.53 x /V V 

7 24.65 6.99 x /V V 

8 16.19 5.78 x /V V 

9 1.31 0.00 x / x x 

10 21.46 6.53 x /V V 

11 23.59 6.99 x /V V 

12 16.19 5.78 x /V V 

13 0.67 0.00 x / x x 

14 0.49 0.49 x / x V 

15 22.12 6.91 x /V V 

16 16.18 5.76 x /V V 

17 13.25 4.46 x / x x 

18 18.04 5.80 x /V x 
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Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

19 18.59 6.00 x /V V 

20 21.01 6.72 x /V V 

21 26.71 6.99 V/ V V 

22 29.34 6.99 V/ V V 
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7.3.17 Block E View 1 

  
 

   

 

Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

1 6.50 0.46 x / x x 

2 36.67 10.49 V/ V V 

3 21.99 8.73 x /V V 

4 3.76 0.21 x / x x 

5 34.65 10.49 V/ V V 

6 22.09 8.72 x /V V 

7 2.44 0.30 x / x x 

8 33.00 10.49 V/ V V 

9 26.03 8.86 V/ V V 

10 1.62 0.30 x / x x 

11 33.84 10.49 V/ V V 

12 25.80 8.86 V/ V V 

13 26.28 9.86 V/ V V 

14 35.03 10.49 V/ V V 

15 35.95 10.49 V/ V V 
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7.3.18 Block E View 2 

  

  

 

Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

1 23.09 17.27 x /V V 

2 67.94 28.83 V/ V V 

3 68.00 28.84 V/ V V 

4 68.11 28.95 V/ V V 

5 20.80 15.48 x /V V 

6 62.47 24.70 V/ V V 

7 62.86 24.54 V/ V V 

8 62.94 24.75 V/ V V 

9 19.91 14.43 x /V V 

10 57.41 21.65 V/ V V 

11 55.87 19.85 V/ V V 

12 57.65 21.31 V/ V V 

13 60.77 25.66 V/ V V 

14 16.76 13.14 x /V x 

15 49.53 16.82 V/ V V 

16 51.80 16.99 V/ V V 

17 54.87 21.71 V/ V V 

18 52.92 24.12 V/ V V 

19 45.10 14.03 V/ V V 

20 46.24 13.53 V/ V V 
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Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

21 47.07 15.37 V/ V V 

22 50.77 19.13 V/ V V 
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7.3.19 Block E View 3 

  
 

 

 

Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

1 26.58 4.90 V/ x V 

2 19.40 3.15 x / x x 

3 8.31 3.41 x / x x 

4 22.02 4.20 x / x x 

5 22.91 4.20 x / x x 

6 2.05 0.00 x / x x 

7 12.32 3.47 x / x x 

8 19.04 3.93 x / x x 

9 21.66 4.03 x / x x 

10 9.94 0.00 x / x x 

11 17.58 4.20 x / x x 

12 17.67 0.70 x / x x 

13 13.72 0.00 x / x x 

14 9.91 0.00 x / x x 

15 9.44 0.00 x / x x 

16 8.39 0.00 x / x x 

17 7.09 0.00 x / x x 
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7.3.20 Block E View 4 

   

 

 

Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

1 27.50 6.94 V/ V V 

2 27.48 6.99 V/ V V 

3 28.18 6.93 V/ V V 

4 15.95 5.63 x /V V 

5 25.49 6.93 V/ V V 

6 25.88 6.85 V/ V V 

7 27.03 6.90 V/ V V 

8 15.95 5.61 x /V V 

9 33.02 12.59 V/ V V 

10 33.59 13.08 V/ V V 

11 35.38 13.99 V/ V V 

12 45.00 12.59 V/ V V 

13 25.14 6.99 V/ V V 

14 25.04 6.99 V/ V V 

15 25.95 6.99 V/ V V 

16 15.64 5.70 x /V V 

17 30.06 11.70 V/ V V 
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Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

18 31.43 13.01 V/ V V 

19 33.48 13.99 V/ V V 

20 56.54 19.73 V/ V V 

21 44.01 13.35 V/ V V 

22 24.13 6.98 x /V V 

23 23.78 6.72 x /V V 

24 25.29 6.01 V/ V V 

25 20.71 3.53 x / x x 
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7.3.21 Block E View 5 

  
 

 

 

Ref. 

BRE Guide / BS 8206:2008 
APSH Assessment 

IS EN 17037:2018 
Sunlight Exposure  

> 1.5 hrs 

APSH 
Annual 

(%) 

APSH 
Winter 

(%) 
Comment Comment 

1 26.01 17.48 V/ V V 

2 61.01 26.05 V/ V V 

3 16.48 5.74 x /V V 

4 61.75 26.85 V/ V V 

5 41.27 20.53 V/ V V 

6 59.34 24.39 V/ V V 

7 13.09 3.58 x / x x 

8 58.89 25.52 V/ V V 

9 18.20 12.79 x /V V 

10 54.62 21.51 V/ V V 

11 10.46 1.81 x / x x 

12 54.36 22.50 V/ V V 

13 51.43 20.10 V/ V V 

14 51.03 19.86 V/ V V 

15 49.10 19.79 V/ V V 

16 48.92 19.50 V/ V V 






































































































































































































































