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1. Executive Summary

With consideration to the EU energy performance of Buildings Directive (EPBD) and the Building
Regulations Technical Guidance Document, Part L (NZEB) the building services design strategy for this
development utilises sustainable design options and energy efficient systems that are technically,
environmentally, and economically feasible for a project of this kind.

The strategy targets a low energy and environmentally friendly building. This report will demonstrate that
the design philosophy for the proposed development will employ a holistic approach to the construction
of the building.

The design team recognises the need for the building to be designed and operated in a manner that
reduces the energy consumption and carbon emission of the building. This objective will be achieved in
an economical manner whilst maintaining an internal environment that is comfortable for occupants
and visitors.

To meet the target set out for the proposed development, the energy modelling software used in the
analysis is IES Virtual Environment 2023 which utilises the SBEMie 5.6.a.0 calculation engine. The
analysis was undertaken to identify the most suitable design in terms of energy efficiency and reduced
carbon output. The proposed design outlined in this report demonstrates that the development will be
compliant with Part L of the Building Regulations (Nearly Zero Energy Buildings) and will achieve a
Building Energy Rating (BER) of A2.

The CO2 emission rate from the proposed building is less than that of the reference building used in the
Part L assessment. The calculated primary energy consumption rate of the proposed building is also
less than that of the reference building. The following table demonstrates compliance and indicates the
calculation results of the proposed building performance versus the reference building under the part L;
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Primary Energy Consumption, CO2 Emissions, and Renewable Energy Ratio

The compliance criteria in the TGD-L have been met.

Calculated CO2 emission rate from Reference building 97.3 kgCO2/m2.annum
Calculated CO2 emission rate from Actual building 31.8 kgCO2/m2.annum
Carbon Performance Coefficient (CPC) 0.33

Maximum Permitted Carbon Performance Coefficient (MPCPC) 1.15

Calculated primary energy consumption rate from Reference building 509.8 kWh/m2.annum
Calculated primary energy consumption rate from Actual building 248.1 kWh/m2.annum
Energy Performance Coefficient (EPC) 0.49

Maximum Permitted Energy Performance Coefficient (MPEPC) 1

Renewable Energy Ratio (RER) 0.56

Minimum Renewable Energy Ratio 0.1

The calculated result of energy performance coefficient and carbon performance coefficient of
proposed building do not exceed the maximum permitted under the Part L. The energy and carbon
emission performance of the proposed building are less than 51% and 71% of reference building under
the Part L 2022 respectively.

In order to achieve the overall Nearly Zero Energy Performance criteria, a renewable energy target, 10%-
20% of its energy provided must come from onsite or nearby renewables. The renewable primary energy
has been assessed showing the calculation with an RER of 0.56 being achieved (56%) under the current
proposed design. The energy contribution from the heat pumps is considered to be renewable energy,
this equates to 271.835 kWh/m?/year of primary energy being provided on site, approximately 56% of
total primary energy come from renewable onsite.

The preliminary building energy rating calculation indicates A2 being achieved for the proposed building.

P23099 Regional Sports Part L Compliance Report Page 50f 19



ax{ijsen Quality Control: QF 32 Form
g Release No. 6.0 | Release Date: 18.09.2019

consulting engineers

2. Introduction

Axiseng was commissioned by DLRCC to undertake a Part L — NZEB / BER analysis on the proposed
development at St Thomas Estate, Tibradden Road, Rathfarnham, Dublin 16.

DLRCC intend to apply for planning permission for development at St Thomas Estate, Tibradden Road,
Rathfarnham, Dublin 16.

The new Regional Sports Centre at St. Thomas Estate for DLRCC is a mixed used space of
approximately 1,500m2. The space will be a mix of studios, training rooms, café/lounge areas
including offices & changing facilities. External plant space within dedicated compounds will be
provided. An adjacent standalone unconditioned & enclosed sprint track will also serve the site.

The building includes the following energy conservation measures to achieve the most energy efficient
performance possible;

« High-performance construction envelope including low u-values, and g-values
«  Low air permeability/ air infiltration rates limited to 2 m3/ hr/ m?

«  Energy-efficient air source heat pumps providing LPHW for radiators and underfloor heating in
occupied zones

«  Air source heat pump for generating hot water

«  Natural ventilation solutions incorporating windcatchers complete with heat recovery in larger,
perimeter zones

«  Mechanical ventilation with high efficiency heat recovery to WCs & internal occupied zones

»  Low specific fan power values on HRUs and exhaust fans

+ Low installed lighting power & intelligent lighting control including photoelectric sensors.

The sustainable design of the proposed development ensures the overall building performs efficiently

and meets the NZEB challenges. This report details the proposed design solutions used in the analysis
to show compliance with Technical Guidance Document TGD Part L and NZEB regulations.
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3. Construction

The following constructions have been created based on Architectural proposals and the elemental u-
values set out in Table 1, of the Building Regulation Part L. Where internal, perimeter zones are unheated,
internal walls to heated spaces shall require u-values as noted in the table below.

Exposed Floor 0.18
External Wall 0.15
Internal Wall to unheated space (heated space to unheated) 0.2
Roof 0.16
Door 1.6
Glazing 1.4 (0.40 g-value)*
Glazing (with frit) 1.4 (0.20 g-value)

*Blinds have been assigned to some spaces to comply with overheating requirements. Refer to section
8 for further details on assigned glazing and refer to Axiseng report “Overheating Analysis” for full details
on type of blind assumed for thermal modelling.

The details of the assigned constructions are illustrated under Appendices, Assigned construction details,
in this report.

3.1 Thermal Bridging

The following thermal bridging coefficients have been used in the energy modelling. The Architects shall
ensure that the building complies with minimum requirements in line with Part L 2022;

Junctions Junctions HOT

involving metal | QA accredited imeobving metal | QA acoredited
Type of junction claddinag claddina

Psi (W/(mK)) Psi (W/(m-K))
Roof-wall 0.280 ] 0.120000 []
Wall-ground floor 1.000 H 0.160000 [l
Wall-wall (corner) 0.200 [l 0.090000 ]
wall-floor (not ground) 0.000 L] 0.070000 ]
Lintel above window) door 1.000 ] 0.300000 [
Sill below window 0.950 [] 0.040000 []
Jamb at window/door 0.950 ] 0.050000 ]

The building air permeability was set to 2 m3/(h.m?) @ 50 pa to comply with Section 1.3.4 of the Building
Regulations TGD Part L.
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4. Lighting & Control

The following lighting design measures are proposed.

Quality Control: QF 32 Form
Release No. 6.0 | Release Date: 18.09.2019

Office/Consultation

Meeting/Cl

e 40 7
Toilet 200 7
Lobby / Corridor 150 7
Reception 200 10
Studios 300 7
Gym 200 7
Cafe 200 8
Changing Facilities 200 7
Storage 150 7
Kitchen 500 7
Comms Room 200 7

AUTO-ON-OFF

AUTO-ON-OFF

AUTO-ON-OFF
AUTO-ON-OFF
AUTO-ON-OFF
AUTO-ON-OFF
AUTO-ON-OFF
AUTO-ON-OFF
AUTO-ON-OFF
MAN-ON-AUTO-OFF
MAN-ON-AUTO-OFF
MAN-ON-AUTO-OFF

0.10

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10

Dimming
Dimming
Dimming
Dimming
Dimming
Dimming

Standalone

Standalone

Standalone
Standalone
Standalone
Standalone

0.1

0.1
0.1
0.1
0.1

All spaces including the studios and gym will be fitted with presence detection automatic sensors to
switch off the lighting when the rooms are unoccupied. In addition, the perimeter meeting/office areas,
café, reception, studios & gym will also include daylight control to reduce artificial lighting energy when
sufficient natural daylight is detected via multi-sensors.
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5. HVAC

HVAC system design and equipment selection has been considered to ensure that minimal energy
requirements are realised in the building. The following table is a list of the proposed HVAC systems and
their designations;

Natural Vent — Windcatchers

Perimeter areas (in yellow zones) Underfloor Heating 65% Plate Heat Ex

(Heat Recovery backup)
Internal areas (in yellow zones)  Underfloor Heating Mech Vent 75% Plate Heat Ex 1.9
Showers / Toilets (green zones) LPHW radiator Mech Vent 75% Plate Heat Ex 1.9
itz CorsuiE e iiEing LPHW radiator Mech Vent 75% Plate Heat Ex 1.9

(green zones)

Perimeter Consultation/Meeting Natural Vent — openable

LPHW radiator - -

(green zones) windows
Unheated storage at fagade None Local Extract - 0.3
Comms Room (Red) Comms Split - - -

The proposed HVAC systems are selected based upon their performance in providing heating,
ventilation, and hot water generation at optimal efficiencies. Where the building allows, natural
ventilation has been utilised via windcatchers and openable windows. The heating throughout shall be
either underfloor or radiators fed via LPHW heated by air source heat pumps located externally.
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Generator Type 1 — Underfloor Generator Type 1 — Comms Split Generator Type 1 — Heat pump (air source)
Heating Heat Source — Heat Pump Air Seasonal Efficiency — 3.2
Heat Source — Air Source Heat Pump Source Fuel Type — Electricity
Seasonal Efficiency — 3.5 EER/SEER -4.5/4.5 Overall Seasonal Efficiency (SCoP) — 3.2
Fuel Type — Electricity Fuel Type — Electricity Storage Volume (litres) — 700
Pump Type — Variable speed Storage losses (KWh/(l.day)) — 0.00470
differential sensor across pump Circulation losses (W/m) — 10

Loop Length (metres) —65*%
Generator Type 2 — LPHW Radiators Pump Power (kW) — 0.150
Heat Source — Air Source Heat Pump Time Switch — Yes
Seasonal Efficiency — 3.5
Fuel Type — Electricity *Rules of thumb applied in case of absence of
Pump Type — Variable speed data, where:
differential sensor across pump (\/total floor area served by DHW )x 4

Note: DHW heat pump is to be tested to EN
16147. Otherwise, a default SCoP will be applied
and may not achieve Part L Compliance

The ASHP system provides low-temperature hot water for space heating with a seasonal coefficient of
performance (sCOP) of over 350%. The generation of high temperature hot water will be utilised through
hydro box or heat pump technology with a domestic hot water tank connected to the heat pump
achieving an sCOP of over 320%.

The following control types have been applied to all systems;

Provision for Metering — Yes Central Time Control — Yes
Metering “Out of range” — Yes Optimum Start / Stop Control — Yes
Electric Power Factor - > 0.95 Local Time Control — Yes

Local Temperature Control — Yes
Weather Compensation Control - Yes

Central BMS Controls will be designed to monitor & optimise energy usage. The energy management
system is expected to review and adjust the operating efficiencies and strategy for the various building
services to minimise overall energy use carbon emissions thus saving the cost.

6. Renewables

Renewable technologies have been employed to offset and exceed the requirements of the building
regulations TGD Part L. The heating in the building is to be met by an air source heat pump system with
a designed sCOP over 350% which is recognised as a form of renewable energy technology. The
Domestic Hot Water is met by a heat pump system and therefore, is also identified as renewable energy
technology.

As part of the sustainable design of the building, a provision for PV panels has been allocated. An initial
figure of 24 panels, assumed to be 0.4kW peak power per panel, southwest facing with a 30deg
inclination, has been assigned to the energy model. With a total peak power of 9.6kW. With this initial
provision, a BER of A2 is proposed for the building.
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To achieve a BER of AT, initial calculations suggest that a peak power of 115.8kW PV would be required.
At 0.4kW per panel, this is estimated to be 290 PV panels. Refer to Appendices for proposed layout for
this PV array.

7. Results
The following NZEB/Part L & BER has been calculated with results provided below;
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7.1 BRIRL Document
Output from Building Regulation Ireland (BRIRL) Document

BRIRL Output Document

Compliance Assessment with the Building Regulations (lreland) TGD-Part L 2017

This I'EP#H demonslirales Dﬂl‘l‘lpﬂﬂl‘lt!‘ wilh Qmi‘lit-' agpecls ol Parl L ol the El.lilﬂ“'lg REEUIB“'GI‘IE. Compliance wilh all
ﬂﬁpﬂﬂlﬁ of Fart L is a legal reguiremant, Demonsiration of how compliance with avary ﬂﬂpﬂﬂl is achiawved may e sought
fromi the Building Confrol Authaority.

23099 Regional Sports

Date: Thu Feb 22 13:40:52 2024

Administrative information

Bullding Detalls Client Detalls
Address: 23053 Fh:glmal Sporis, Adgress 2, Address 3, Hame: Mame
Address 4, Co. Dublin, Ercode Talephone number: Phona
MEAP Address: Sireset Address, Co. Dublin, Eircode
Calculation engine: SEEMIE
Calculation engine wersion: wh,6.5.0 Energy Assessor Details

Name: Name

Telephone number: Fhane

Emall: you@younisP

BRIAL compliance check version: va.6.a.0 fddress: Streat Address, Co. Dublin, Fircode

Primary Energy Consumption, CO2 Emissions, and Renewable Energy Ratlo

Tha complianee critaria in the TGD-L have been met

Interface to calcudation engine: Virlual Envircnment
Interface to calculation engine version: 7.0.24

Caleulated CO2 amission rate from Referance building 87.3 kgCO2'm2 annum
Calculated CO2 emission rate fram Actual building 31,8 kgCO2'm2_annum
Carbon Performance Coefficient (CPC) 0.33

Maximum Permiited Carbon Perlormance Coefficient (MPCPC) 1.15

Calculated primary energy consumption rate from Reference building G088 KWh'm2_annum
Calculated primary energy consumplion rate frem Actual building 2481 KWhim2.annum
Energy Performance Coefflcient (EPC) 0.49

Maximum Permitied Energy Performance Coefficient (MPEPC) 1

Renewable Energy Ralio (RER) 0.556

Minimum Renewable Ensrgy Ratio 0.1

Heat Transmission through Building Fabric

Elememnt Us-vemit | Wacae | Unvimnt | Urcw: | Surtace with maximum U-value®
Walls* 021 |06 |06 0.2 E3000000_W4_AD

Flaars {ground and expased) 021|018 |06 018 | 43000000 _F

Pitched roofs AL 0.3 - "M heat loes pitched roofe”

Flal raols 0.2 016 |03 048 | 43000000_C

‘Windaws, rool windows, and rooflighls 1.5 1.4 3 1.4 42000000 Wa Oh

Parsanngl doars 1.6 1.6 3 1.8 S1000007 W0 o0

Vehicle access & similar large doors 1.5 - 3 - “Miz exi. wehicle Bocess doors”
High usags entrance doors 3 3 . "Miz e, high usage entrance doors”
U, y= Limiting ares-weighled average U-vaues [Wim2h)] U, = Limiling irafivagual elemsn U-values Wm2K)]

U, cgo= CalGuated arsa-weghied awirags IL-vakues [Wimzk]) U . = Cakculaled indwicusl elemen U-salues [Wm2K)

* Thang might ke more than ane sudace with ie mas Uwading, ** Aulgmatic L-vaug chiach by tha fool dosas rod spedy i afpin wals
wihipsa sraa-weighied saarage and individusd bmiling standards aee 1.8 and 3 Wim3ZHK, reapaciialy

Air Permaability Uppar Limit This Building's Value

md[h.ma) a1 50 Pa 5 2
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Provisional Building Energy Haiﬂiaﬁ

Quality Control: QF 32 Form
elease No. 6.0 | Release Date: 18.09.2019

Envircnment 7.0.24 (SBEMIE v5.6.2.0)

g (BER)

The Building Energy Festing (BER) is an indicalor of (he energy

Provisional BER for the building pertormange of fhis buildng. It covers energy use for space heating
detalled below Is: amel eooling, waler healing, ventilation snd lighting, calculated an the
basis of standard patierns. It is accompanied by a CO,
ZA090 Regishal Spons ermssalons ndlcalos, B B sxpressed B8 reapective
Address 2 ratices of primary 0, emitssicns, relative to what
Adrrass 3 wauld apply lar building generally satistying the Building
Co. Dublin Fieguiletions 2005, properiles ane the most energy efficienl
Eircods o il 5 e Bt sy il
BER Number: voidvoidvoid Date of Issue: 22 Feb 2024
Usaful Floor Area (m'): 1510.2 WValid Lintil: 21 Feb 2026
Main Heating Fuel: Grid Supplied Eleciricily BER Assessor Mo, 1E56
Building Environmenl: Heating and Matural Ventilation Aasesgor Company Na.: 123456
Masesgor Scheme: SEAI
Building Type: General Assembly and Leisure, Hight Clubs, and Theatres
—

Building Energy Rating
{Indicator)
MOST EFFICIENT

248 KWhim'/yr
0.23

LEAST EFFICIENT

Carbon Dioxide (CO,)
Emissions Indicator

The less CO,
produced, the less the
building eontributes 1o
global warming.

IMPORTANT: This provisional BER is calculated on the basis of pre-construction plans and
cifications provided to the BER assessar, and using the version of the assessmeant software guoted
above, The BER assigned o this building on completion may be different, in the event of changes to

those plans or specificalions, or 1o the assassment softwarne.
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8. Overheating Checks

8.1 Limiting the Effects of Solar gain in Summer

In accordance with TGD Part L section 1.3.5 Limiting the effects of solar gain in summer, the solar gain
limit exceedance must be checked. According to the BRIRL report there were no issues identified with
the current design. Further detailed analysis can be performed using dynamic thermal simulation
software to assess the impact of changes to glazing location, percentages, and specifications.

Solar Gain in Summer

Zone Solar gain limit exceeded? (%) | Internal blinds used?
43: Consultation Room N/A N/A
24: Female Change 2 N/A N/A
26: Female WC N/A N/A
22: Male Change 2 N/A N/A
21: Female Change 2 N/A N/A
25: Male WC N/A N/A
23: Male Change 1 N/A N/A
49: Storage N/A N/A
50: Storage N/A N/A
52: Store N/A N/A
12: Acc Changing N/A N/A
WCs N/A N/A
WCs N/A N/A
WCs N/A N/A
WCs N/A N/A
WCs N/A N/A
63: Acc WC N/A N/A
42: Consultation NO (-68.2%) YES
51: Meeting Room/Office NO (-81.8%) YES
30: Meeting Room NO (-88.8%) YES
44: Cleaners Store N/A N/A
14: Kitchen N/A N/A
17: Store N/A N/A

P23099 Regional Sports Part L Compliance Report Page 14 of 19
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Zone Solar gain limit exceeded? (%) | Internal blinds used?
14: Duty Office N/A N/A
16: Store N/A N/A
29: Store N/A N/A
Circulation N/A N/A
18: Kitchen N/A N/A
20: Consultation N/A N/A
19: Store N/A N/A
39: Studio 2A NO (-31%) NO
Studio 3 NO (-27.7%) NO
40: Studio 2B NO (-11.2%) NO
38: Studio 1B N/A N/A
36: Studio 1A N/A N/A
45: Gym & Fitness NO (-49%) NO
47: Cafe NO (-23.9%) NO
61: Reception Foyer NO (-2.1%) NO
62: Shared Club Room NO (-57%) NO
60: Store N/A N/A
Lobby N/A N/A
Lobby N/A N/A
Circulation N/A N/A
Circulation N/A N/A
Circulation N/A N/A
15: Comms N/A N/A
64: Escape Lobby N/A N/A
65: Storage N/A N/A
66: Storage N/A N/A
67: Storage N/A N/A
68: Storage N/A N/A

8.2 TM52 Overheating Results

A full analysis of the thermal comfort and overheating in line with TM52 has been completed for the
Regional Sports Campus. Refer to Axiseng “Overheating Analysis” report for full details.

8.3 Glazing

The following figures show the locations of glazing types throughout the model.

Glazed Construction
Targeted External Window 1.4/0.4 (S5TD_EXTW)

.Tnn;eted External Window 1.4/0.4 with Blinds (5TD_EXT3)
[l Targeted External Window 1.4/0.4 with frit (g=0.2) (STD_EXT2)

P23099 Regional Sports Part L Compliance Report
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East

South

West
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9. Conclusion

The passive measures included such as reducing fabric heat loss, solar gains, improving the airtightness
and maximising window openings significantly contribute towards reducing the loads on the systems
within the building. The active measures have been designed to reduce the primary energy consumption
through intelligent control and highly efficient plant and equipment.

The results in the Part L compliance assessment show that the proposed development has an Energy
Performance Coefficient (EPC) less than the Maximum Permitted EPC (MPEPC) of 1.0. The building also
has a Carbon Performance Coefficient (CPC) less than the Maximum Permitted CPC (MPCP) of
1.15. The result shows that the proposed development has a Renewable Energy Ratio of 0.56 (56%)
which exceeds the target under Part L.

Under the regulations for EU Taxonomy, the building is required to perform better than the NZEB and
Part L maximum figures. The improvement on these is a 10% reduction. The table below shows that this
development is exceeding the requirements for EU Taxonomy.

Coefficient Result Part L/NZEB Threshold EU Taxonomy Threshold
EPC 0.49 1.0 - Pass 0.9 - Pass

CPC 0.33 1.15 - Pass 1.035 - Pass

RER 0.56 0.1 - Pass 0.11 - Pass

The proposed building achieves the NZEB performance specification for energy and carbon dioxide
emissions and therefore is compliant with the performance criteria as set out in section 1.1.2, of the
Building Regulations 2022 Part L for Buildings Other than Dwellings.
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10. Appendices

10.1 Assigned Construction Details

Canstruction
Il cLT External Wall 0.15 (STD_WALL)

Bl efault internal Ceiling/Floor (STD_CEIL)

Il Cefaunt internal Partition (STD_PART)

Cooor isTo_ooom)

Einsulated Internal Pastiticn (STD_PARL)

Bl Tergeted Expased Floar 0,18 {STD FLO1}

.Taﬂ;eted External Window 1.4/0.4 (STD_EXTW)

[l Targeted External Windaw 1,4/0.4 with Blinds (STD_EXT3)
.Tm;eud External Window 1.4/0.4 with frit {g=0.2) (5TD_EXT2)
O 1argeted Roof 0.16 (STD_ROGF)
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10.2 PV Array for A1 BER

Further to Section 6 above, the below sketch indicates the quantity of PV required in order to achieve an

>
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1. Introduction

Axiseng have been commissioned by DLRCC/DSD., to complete an external lighting design for the
extension of the sports facilities at St Thomas Fields, Tribadden, Co. Dublin.

The purpose of the report is to demonstrate that sufficient lighting shall be provided along the paths
and at final exits. The proposal is for building mounted lighting for the final exit points, 4m tall columns
on the entrance approach and bollard type fittings for the smaller path areas by the running track

Careful attention should be paid to the assumptions made within this report.

For the purpose of this project, this private developments lighting is based off of the following guidance
standards:
e EN13201-2:2015 (CEN/CENELEC, 2016) — Road Lighting Part 2: Performance Requirements

e Dun Laoghaire Rathdown County Council — Street Lighting Technical Specification

The calculation has been carried out using ‘Dialux Evo” software. The results of which are included in
the Appendix.

This report shall be read in conjunction with the drawing ‘RSC-AXE-XX-XX-DR-E-60101- Site Lighting’

Appendix A1 (Dialux Evo Report) demonstrate the following the lux levels reached for the development.

2. Lighting Design

To meet the required lighting design for the lighting levels and in keeping with the local authority’s
standards, the following shall be incorporated:

e LED luminaires with a 3000K colour temperature.

e The lighting control, to ensure local ecology is not affected, shall be via timeclock/photocell
with an “Default” to OFF rather than ON. This shall be achieved via a Hand/OFF/Auto switch
and shall be controlled & maintained by building staff.

e Luminaires shall provide a light output ratio in excess of 90% with an upward light output ratio
of no more than 0.5%

e The luminaire shall be fully compatible for dimming, allowing for diagnostic and dimming
functions. All LED drivers and dimming modules shall be contained within the lantern housing.

Other elements included within this design:
e The final exit points shall be lit via battery backed fittings in the case of an emergency.
e The maintenance pathway around the building has not been included within this report, only
the final exits, as this path shall not be used in hours of darkness. Access shall be controlled by
the building management.

The standard from the National Standards Authority of Ireland (NSAI) that deals with the issues of
Emergency Lighting are the (1.S. 3217). The emergency lighting system has three major purposes:

“To illuminate exit routes, to keep communal areas lit and to provide sufficient light for proper
shutdown during high-risk processes. Every building owner has an ethical and legal obligation to
make sure that the emergency lighting system installed in the building is built, designed and
installed according to IS 3217: 2013 standard.”

e There shall be a controlled evacuation in the event of an emergency, supervised by the building
staff.
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The following has not been included within the calculations and report;
e Treelines, proposed and existing, have not been included within the calculations

e Existing running track & carpark lighting has not been included within these calculations. This
lighting will add to the levels around the Entrance to both buildings.

2.1 Proposed Lighting Design

The lighting design for the development has been assumed to be a P3 classification taken from the |.S.
EN 13201- 2:2015 (CEN/CENELEC, 2016) — Road Lighting Part 2: Performance Requirements. EN
13201-2 defines the P/S Class as “For pedestrian traffic and cyclists for use on footways and
cycleways, and drivers of motorised vehicles at low speed on residential roads, shoulder or parking
lanes, and other road areas lying separately or along a carriageway of a traffic route or a residential
road, etc.” this has been applied to pathways in this report.

To meet this classification, the requirement is to achieve an average of 7.5lux on the pathways.
3. Proposed Luminaires

3.1 Private Development Lighting

There are 3No luminaire types proposed for this development. These shall be installed as per drawing
RSC-AXE-XX-XX-DR-E-60101.

The proposed luminaires are:
e Type AiGuzziniiPro — building mounted at:

o 3.6m above final exits on the main building
o 2.2m above final exits on the sprint track building
e Type CiGuzzini Platea Pro — 4m column mounted, located on entrance approach
e Type BiGuzzini iWay round — 900mm bollard, located on paths surrounding the sprint track

4. Conclusion
4.1 Private Development Lighting

The results from the ‘Dialux Evo” calculation demonstrates that the minimum average lux levels
proposed are exceeded. The average requirement is to achieve 7.5lux on the paths.

The average lux levels achieved are all above 7.5lux across the development.
5. Appendices

Appendix A — Dialux Evo Report

Associated Drawings - RSC-AXE-XX-XX-DR-E-60101
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Preface

Notes on planning:

The energy consumption quantities do not take into account light
scenes and their dimming levels.
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Luminaire list

DIALux

Drotal Ptotal Luminous efficacy
26060 Im 3444 W 75.7 Im/W
pcs. Manufacturer Article No. Article name P o} Luminous efficacy
18 iGuzzini BK32_C19 iPro: Outdoor wall-mounted luminaire - Warm white 7.7 W 494 Im 64.1 Im/W
illuminazione B LED - with electronic ballast Vin=100-240V ac - Flood
SpA optic - 7.7W 494.1Im - 3000K
6 iGuzzini EN96_C44  @180mm optical assembly - Warm White LED - 123 W 248 1m 20.1 Im/W
illuminazione P 220+240Vac - Super Comfort 180° optic - 12.3W
Sp.A 247.5Im - 3000K - Post for iWay optical compartment
@170 mm - h =169 mm
4 iGuzzini P875_A09) Platea Pro: Pole-mounted system - Small body 33.0wW 3920Im  118.8 Im/W
illuminazione optical assembly - Warm White - A45 street optic. -
SpA 33W 3920Im - 3000K
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Product data sheet

iGuzzini illuminazione S.p.A - iPro: Outdoor wall-mounted luminaire - Warm white LED - with
electronic ballast Vin=100-240V ac - Flood optic - 7.7W 494.1Im - 3000K

105° 105°
90° 90°
[ ] G (J [ ]
75° 75°
60° 800 60°
Article No. BK32_C19B \obo
45° 45°
P 7.7 W
1600
Dram p 810 1m
2000
q)Luminaire 494 Im
30° 15° 0° 15° 30°
0 cd/kim n=61%
n 6096 AJ C0-C180 =—C90-C270
Luminous efficac 64.1 Im/W
y Polar LDC
CCT 3000 K
CRI 80
E(0°) 5763
0.28 E(C90) 15.7° 2572
0.50 0.28 E(CO) 156° 2586
E(0°) 1441
0.56 E(C90) 15.7° 643
1.0 0.56 E(CO) 156° 646
E(0°) 640
0.84 E(C90) 15.7° 286
15 0.84 E(CO) 156 287
E(0°) 360
11 E(C90) 15.7° 161
20 1.1 E(CO)  156° 162
E(0°) 231
14 E(C90) 15.7° 103
25 14 E(CO)  156° 103
E(0°) 160
17 E(C90) 15.7° 7
3.0 1.7 E(CO)  156° 72
Distance [m] Cone diameter [m] Illuminance [Ix]

CO0 - C180 (Beam angle: 31.2°)
= (C90 - C270 (Beam angle: 31.4°)

Cone diagram
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Product data sheet

iGuzzini illuminazione S.p.A - @180mm optical assembly - Warm White LED - 220+240Vac - Super
Comfort 180° optic - 12.3W 247.5Im - 3000K - Post for iWay optical compartment @170 mm - h = 169
mm

105° 105°
90° 90°
1Guzzini
75° 750
60° 80 60°
Article No. EN96_C44P Ao
45° 45°
P 123 W
160
¢Lamp 1650 Im
200
DLuminaire 248 Im
30° 15° 0° 15° 30°
rl 1 500 % Cd/klngo- C180 == C90-C270 n=15%
Luminous efficacy 20.17 Im/W Polar LDC

CcCcT 3000 K

CRI 80
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Product data sheet

iGuzzini illuminazione S.p.A - Platea Pro: Pole-mounted system - Small body optical assembly - Warm
White - A45 street optic. - 33W 3920Im - 3000K

105° 105°
90° 90°
1Guzzini
75° 75°
200
60° 60°
300
Article No. P875_A09)
P 33 O W 45° 400 45°
500
¢Lamp 3920 Im
600
q)Luminaire 3920 Im
30° 15° 0° 15° 30°
n 1 OOOO % Cd/klngo- C180 == C90-C270 - 100%
Luminous efficacy 118.8 Im/W Polar LDC
CCT 3000 K

CRI 60
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Site 1
Luminaire layout plan
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Site 1

Luminaire layout plan

OG )
Manufacturer iGuzzini illuminazione P 77 W
S.p.A
Pruminaire 494 Im
Article No. BK32_C19B
Article name iPro: Outdoor wall-
mounted luminaire -
Warm white LED -
with electronic ballast
Vin=100-240V ac -
Flood optic - 7.7W
494.11m - 3000K
Fitting 1x LED/6.2W

Individual luminaires

X Y Mounting Luminaire
height
81254m  -64346m  2.200m [6]
83018m  -62211m  2.200m
90.942m  27570m  3.600m
102.672m  47.095m  3.600m [¢]
99668 M  57.992m  3.600m
106.287m  71.285m  3.600m
85227m  25548m  3600m
72398m 56388 m  3.600m
73364m  59.904m  3600m
65437m  47.710m  3.600m

DIALux
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Site 1

Luminaire layout plan

X Y Mounting Luminaire
height
71102m  42272m  3600m
76052m  16911m  3.600m
75254m  23203m  3600m
61.004m  12226m  2200m
73677m  -66023m  2.200m
100.147m  54547m  3600m
69.896m  14694m  2200m
59.510m  14.027m  2200m

DIALux

I
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Site 1

Luminaire layout plan

1IGuzzini

Manufacturer

oSS

iGuzzini illuminazione P
S.p.A

123 W

Article No.

cDLuminaire

EN96_C44P

248 Im

Article name

?180mm optical
assembly - Warm
White LED -
220+240Vac - Super
Comfort 180° optic -
12.3W 247.5Im -
3000K - Post for iWay
optical compartment
@170 mm -h =169
mm

Fitting

1x LED /9.7W

Individual luminaires

X Mounting Luminaire
height
88.196m  -58.085m  0.900m
93599m  -51318m  0.900m
101173 m  -47.527m  0.900m
56578m 5597 m 0.900 m
61.881Tm  -4.456m 0.900 m
60291Tm  1.548m 0.900 m

DIALux
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Site 1

Luminaire layout plan

oG )
Manufacturer iGuzzini illuminazione P 33.0W

S.p.A

D Luminaire 3920 Im

Article No. P875_A09)
Article name Platea Pro: Pole-

mounted system -

Small body optical

assembly - Warm

White - A45 street

optic. - 33W 3920Im -

3000K
Fitting 1x LED / 29W

Individual luminaires

X Mounting Luminaire
height

61229m  74717m  4000m

63.026m  56755m  4.000m

64303m  31203m  4000m

72503m  28680m  4.000m

DIALux
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Site 1

Luminaire list

DIALux

Drotal Ptotal Luminous efficacy
26060 Im 344.4 W 75.7 Im/W
pcs. Manufacturer Article No. Article name P o} Luminous efficacy
18 iGuzzini BK32_C19 iPro: Outdoor wall-mounted luminaire - Warm white 7.7 W 494 Im 64.1 Im/W
illuminazione B LED - with electronic ballast Vin=100-240V ac - Flood
S.p.A optic - 7.7W 494.1Im - 3000K
6 iGuzzini EN96_C44  ©@180mm optical assembly - Warm White LED - 123 W 248 1m 20.17 Im/W
illuminazione P 220+240Vac - Super Comfort 180° optic - 12.3W
S.p.A 247.5lm - 3000K - Post for iWay optical compartment
@170 mm - h =169 mm
4 iGuzzini P875_A09) Platea Pro: Pole-mounted system - Small body 33.0W 3920Im  118.8 Im/W
illuminazione optical assembly - Warm White - A45 street optic. -
SpA 33W 3920Im - 3000K

14



DIALux

Regional Sports Campus

Site 1 (Light scene 1)

Calculation objects
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Site 1 (Light scene 1)
Calculation objects

Calculation surfaces

DIALux

Properties E Emin Emax g1 92 Index
Sprint track to Ext. Track 8.01 Ix 0.25 Ix 66.0 Ix 0.031 0.004
Perpendicular illuminance

Height: 0.100 m

Entrance 16.8 Ix 0.28 Ix 88.4 Ix 0.017 0.003
Perpendicular illuminance

Height: 0.100 m

Spill Area 1 0.007 Ix 0.000 Ix 0.050 Ix - 0.00
Perpendicular illuminance

Height: 1.700 m

Spill Area 2 0.013 Ix 0.000 Ix 0.18 Ix 0.00 0.00
Perpendicular illuminance

Height: 0.000 m

South Doors 23.8 Ix 1.73Ix 83.9 Ix 0.073 0.021 CG5

Perpendicular illuminance

Height: 0.100 m

East Doors 50.4 Ix 11.8 Ix 100.0 Ix 0.23 0.12 CG6

Perpendicular illuminance

Height: 0.100 m

Adjacent to Plant Room 63.0 Ix 26.2 Ix 99.4 Ix 0.42 0.26
Perpendicular illuminance

Height: 0.100 m

Path to Running Track 9.78 Ix 0.19 Ix 65.0 Ix 0.019 0.003 cG8

Perpendicular illuminance

Height: 0.100 m

Sprint to running track 94.9 Ix 16.5 Ix 238 Ix 0.17 0.069

Perpendicular illuminance
Height: 0.100 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

16
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Site 1 (Light scene 1)
Sprint track to Ext. Track

DIALux

067l
\8 +12
Ak
A0
AEA@
% 20
Ry
Properties E Emin Emax g g2 Index
Sprint track to Ext. Track 8.01 Ix 0.25 Ix 66.0 Ix 0.031 0.004

Perpendicular illuminance
Height: 0.100 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

17
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Site 1 (Light scene 1)
Entrance

(22378 02 1 6.83.22.42.0
.B2.53.94.64.33.12.21.8
J0.781.21.82.93.63.9%.32.04.5

9.75.7,3.62.2\8

,2@5‘&7 =

1-52.21.41.43.4

W 1.52.52.31.
S423.82.307

V7.79.04.52.1

2.74.02.63.87.3
A-32.6f@
’?,744 33

\.29,2.21. %7

0. 5. 20,641 3
0.7/, 4ETD
Properties E Emin Emax g1 02
Entrance 16.8 Ix 0.28 Ix 88.4 Ix 0.017 0.003

Perpendicular illuminance
Height: 0.100 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))
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Site 1 (Light scene 1)
Spill Area 1

20.02,0.01,0.01(0.0D

£0.01,0.01,0.01 ([O.OD

Q.
N
o §EIA,0\82 004 (D, 0. 0+EID/ED,0. 0

DIALux

&
O .
+D.D4@£.D ,vE!IID : mrmma’i) 0d
w O"UD
(0.0D,0.01
Properties E Emin Emax g g2 Index
Spill Area 1 0.007 Ix 0.000 Ix 0.050 Ix - 0.00

Perpendicular illuminance
Height: 1.700 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))
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Site 1 (Light scene 1)
Spill Area 2

0 3 8B . 0. 0. T,
190. 00 A0 02
,0.00. 0. 00 oA
,0. DAL, 00 /04

(T 0T 01
(0.0 /00

JO<A@. 02/ ([I.OD. 0A
E@{;@.Dmumumm
ear e .Dgangﬂ.u

0
,0.00. 00. L OB 0. O 0D

([ OmT. 52
AT, 0004

Properties E Emin Emax g1 02 Index

Spill Area 2 0.013 Ix 0.000 Ix 0.18 Ix 0.00 0.00 CG4
Perpendicular illuminance
Height: 0.000 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))
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Site 1 (Light scene 1)
South Doors

DIALux

.78
Properties E Emin Emax g g2 Index
South Doors 23.8Ix 1.73 Ix 83.9 Ix 0.073 0.021

Perpendicular illuminance
Height: 0.100 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))
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Site 1 (Light scene 1)

East Doors
Properties E Emin Emax g g2 Index
East Doors 50.4 Ix 11.8 Ix 100.0 Ix 0.23 0.12

Perpendicular illuminance
Height: 0.100 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))
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Site 1 (Light scene 1)
Adjacent to Plant Room

B

55\; g 42
O
o

\5 40

&
- 1%
IR

S0
N\ &2
Properties E Emin Emax g g2 Index
Adjacent to Plant Room 63.0 Ix 26.2 Ix 99.4 Ix 0.42 0.26

Perpendicular illuminance
Height: 0.100 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))
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Site 1 (Light scene 1)
Path to Running Track

0.28 1.1\ _1 D)
+ + E‘F K&% fcos]

/0.52 ,0.49
L34
JO0.60 44
Properties E Emin Emax g g2 Index
Path to Running Track 9.78 Ix 0.19Ix 65.0 Ix 0.019 0.003

Perpendicular illuminance
Height: 0.100 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))
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Site 1 (Light scene 1)
Sprint to running track

Properties E Emin Emax g g2 Index
Sprint to running track 94.9 Ix 16.5 Ix 238 Ix 0.17 0.069

Perpendicular illuminance
Height: 0.100 m

Utilisation profile: DIALux presetting (5.1.4 Standard (outdoor transportation area))

25





