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1 INTRODUCTION

The intention of this report is to identify energy strategies associated with the design, construction and
building services of the proposed Large-Scale Residential Development (LRD) on a site at Parkmore
Industrial Estate, Long Mile Rd, Robinhood, Dublin, 12

The development will comprise a Large-Scale Residential Development (LRD) on a site at Parkmore
Industrial Estate, Long Mile Rd, Robinhood, Dublin, 12. The proposed development will comprise the
demolition of existing industrial units, and construction of a mixed use, residential-led development
within 4 no. blocks ranging in height from 06 to 10 storeys over semi-basement. The development will
comprise the following: 436 no. apartments (studios; 1 beds; 2 beds and 3 beds) with
commercial/employment units, creche, café and library. Provision of car, cycle and motorbike parking.

Vehicular accesses from Parkmore Estate Road and additional pedestrian/cyclist accesses from the
Long Mile Road and Robinhood Road. Upgrade works to the estate road and surrounding road network.
All associated site development works and services provision, open spaces, ESB substations, plant
areas, waste management areas, landscaping and boundary treatments.

Figure 1 - Proposed Site Layout
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2 TGD PART L — THE REQUIREMENTS

Technical Guidance Document Part L (Conservation of Fuel and Energy) of the Building Regulations
sets the energy and carbon performance requirements to achieve Nearly Zero Energy Buildings
performance as required by the EU Energy performance in Buildings Directive 2010/31/EU of 19 May
2010 and amending directive 2018/844 of May 2018.

2.1 Dwellings
TGD Part L 2022 Conservation of Fuel and Energy — Dwellings.
L1

Providing that the energy performance of the building is such as to limit the calculated primary energy
consumption and related carbon dioxide (CO2) to that of a nearly zero energy building within the
meaning of the Directive insofar as is reasonably practicable, when both energy consumption and
carbon dioxide (CO2) emissions are calculated using the Dwelling Energy Assessment Procedure
(DEAP) published by Sustainable Energy Authority of Ireland.

L2A

(a) A multi-unit building containing one, or more than one, dwelling that is new shall have installed
ducting infrastructure (consisting of conduits for electrical cables) for each car parking space, to enable
the subsequent installation of recharging points for electric vehicles where the parking pace is:

() located inside the building concerned, or

(i) is within the curtilage of the building concerned.

(c) A new building that is a dwelling, other than where the dwelling forms part of a multi-unit building,
where a parking space is located within the curtilage of the dwelling, shall have installed appropriate
electric vehicle recharging infrastructure to enable the subsequent installation of recharging points for
electric vehicles.

Regulation 8

For new dwellings, the nearly zero energy performance requirements of this regulation shall be met by:
(a) providing that the energy performance of the building is such as to limit the calculated primary energy
consumption and related carbon dioxide (CO2) to that of a nearly zero energy building within the
meaning of the Directive insofar as is reasonably practicable, when both energy consumption and
carbon dioxide (CO2) emissions are calculated using the Dwelling Energy Assessment Procedure
(DEAP) published by Sustainable Energy Authority of Ireland,;

(b) providing that, the nearly zero or very low amount of energy required is covered to a very significant
extent by energy from renewable sources including energy from renewable sources produced on-site
or nearby;

(c) limiting the heat loss and, where appropriate, availing of heat gain through the fabric of the building;

(d) providing and commissioning energy efficient space and water heating systems with efficient heat
sources and effective controls;

(e) providing that all oil and gas fired boilers shall meet a minimum seasonal efficiency of 90%;
(f) providing to the dwelling owner sufficient information about the building, the fixed building services,

controls and their maintenance requirements so that the building can be operated in such a manner as
to use no more fuel and energy than is reasonable.
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Regulation 5
(&) A new building shall, where technically and economically feasible, be equipped with self-regulating

devices for the separate regulation of the temperature in each room or, where justified, in a
designated heated zone of the building unit.

Regulation 3
The minimum levels of energy from renewable sources, referred to in Article 15(4) of the Directive, may

be fulfilled through efficient district heating and cooling using a significant share of renewable energy
and waste heat and cold.

2.2 Buildings other than Dwellings
TGD Part L 2022 Conservation of Fuel and Energy — Buildings other than Dwellings.
L1

A building shall be designed and constructed so as to ensure that the energy performance of the building
is such as to limit the amount of energy required for the operation of the building and the amount of
Carbon Dioxide (CO2) emissions associated with this energy use insofar as is reasonably practicable.

L5
For new buildings other than dwellings, the requirements of L1 shall be met by:

(a) providing that the energy performance of the building is such as to limit the calculated primary energy
consumption and related Carbon Dioxide (CO2) emissions to a Nearly Zero Energy Building level
insofar as is reasonably practicable, when both energy consumption and Carbon Dioxide emissions are
calculated using the Non-domestic Energy Assessment Procedure (NEAP) published by Sustainable
Energy Authority of Ireland;

(b) providing that, the nearly zero or very low amount of energy required is covered to a very significant
extent by energy from renewable sources produced on-site or nearby;

(c) limiting the heat loss and, where appropriate, availing of the heat gains through the fabric of the
building;

(d) providing and commissioning energy efficient space heating and cooling systems, heating and
cooling equipment, water heating systems, and ventilation systems, with effective controls;

(e) ensuring that the building is appropriately designed to limit need for cooling and, where air-
conditioning or mechanical ventilation is installed, that installed systems are energy efficient,
appropriately sized and adequately controlled;

(f) limiting the heat loss from pipes, ducts and vessels used for the transport or storage of heated water
or air;

(9) limiting the heat gains by chilled water and refrigerant vessels, and by pipes and ducts that serve
air-conditioning systems;

(h) providing energy efficient artificial lighting systems and adequate control of these systems; and
(i) providing to the building owner sufficient information about the building, the fixed building services,

controls and their maintenance requirements so that the building can be operated in such a manner as
to use no more fuel and energy than is reasonable.
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Regulation 5

(a) A new building shall, where technically and economically feasible, be equipped with self-regulating
devices for the separate regulation of the temperature in each room or, where justified, in a designated
heated zone of the building unit.

(e) A new building, which has more than 10 car parking spaces, shall have installed at least one
recharging point and ducting infrastructure (consisting of conduits for electric cables) for at least one in
every 5 car parking spaces to enable the subsequent installation of recharging points for electric
vehicles.

Regulation 3
The minimum levels of energy from renewable sources, referred to in Article 15(4) of the Directive, may

be fulfilled through efficient district heating and cooling using a significant share of renewable energy
and waste heat and cold.
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3 THE ENERGY HIERARCHY PLAN

The energy hierarchy plan has been adopted for this development. Its aim is to reduce energy before it
can be consumed. This can be achieved by implementing passive design strategies across the
development, such as maximising the building fabric performance, building orientation, HVAC systems,
and Lighting design. The key steps in the Energy Hierarchy Plan are outlined as follows:

> BE LEAN - The first step of this plan is the most important, its aim is to first reduce energy
demand by improving the building’s thermal envelope, increasing air tightness, improving
thermal transmittance, and applying passive design techniques.
BE CLEAN - The second step is to utilise energy in the most efficient way through the selection
and installation of energy efficient plant and equipment.
BE GREEN - The final step is to introduce energy from renewable sources to reduce the burden
on fossil fuels.

BE LEAN
USE LESS ENERGY

BE CLEAN
CONSUME ENERGY
EFFICIENTLY

BE GREEN

USE RENEWABLE
ENERGY

RELATIVE IMPORTANCE

Figure 2 - Energy Hierarchy Plan

3.1 Be lLean -Use Less Energy
The design team will aim to improve upon the building fabric performance’s set out in TGD Part L 2021
as much as technically, functionally, and economically feasible. This will help reduce heat losses and

optimise solar gain through the building envelope, in turn reducing energy consumption and carbon
emissions.

3.1.1 High Performance U-Values

To limit heat loss through the facade, careful consideration will be shown when designing the external
envelope. The specification of the insulation utilised, and the continuity of insulation are crucial.
Insulation slows the rate at which heat is lost to the outdoors.

The maximum average elemental U-values from Part L 2021 are outlined in Table 1 below.
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Table 1 - Maximum Building fabric U-values

Dwellings Buildings other than

TGD Part L (2021)

Dwellings TGD Part L (2021)
Fabric Element I

Maximum Average Elemental | Maximum Average Elemental
U-Value (W/m?2.K) U-Value (W/m2.K)

Ground floor U-Value = 0.18 U-Value = 0.21
Exposed floor U-Value =0.18 U-Value = 0.21
Wall (External) U-Value =0.18 U-Value = 0.21
Roof (pitched) U-Value = 0.16 U-Value = 0.16
Flat roof U-Value = 0.20 U-Value = 0.20
Windows and glazed doors U-Value = 1.40 U-Value = 1.60
Curtain walling - U-Value = 0.18
Opaque doors U-Value = 1.40 U-Value = 1.60
I\;erzglecldeoicr:gess and similar i U-Value = 1.50
High usage entrance doors - U-Value = 3.00
Swimming pool basin - U-Value = 0.25
Thermal bridging factor 0.08 W/m2k 0.08 W/m2k
Internal heat capacity - -
Air permeability 5m3/(hr.m2) @50pa 5m3/(hr.m2) @50pa

3.1.2 Air Tightness

One major contributing factor to unnecessary heat loss is infiltration. Infiltration is the air leakage of
external air into a building due to the pressure difference associated with internal and external
temperatures.

Under the TGD Part L 2021 (Dwellings & Buildings other than Dwellings) a performance level of 5
m3/hr/m2 @ 50 Pa represents a reasonable upper limit for air permeability. By reducing the number of
infiltration/ external air changes per hour, the buildings energy demand and carbon emissions will
reduce as the buildings ability to retain conditioned fresh air has increased i.e., the HVAC equipment
will not be required as often.

A design air permeability target of 5m3/m2/hr has been identified for the dwellings in this site. The air
permeability testing will be carried out in accordance with BS EN 13829:2001 ‘Determination of air
permeability of buildings, fan pressurisation method’ and CIBSE TM23: 2000 ‘Testing buildings for air
leakage”.

u

o~

—~

Figure 3 - Typical Air Leakage Paths
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3.1.3 Thermal Transmittance

Thermal bridges occur at junctions between elements of the building fabric and are typically defined as
areas where heat can escape the building fabric due to a lack of continuity of the insulation in the adjoin
elements.

Careful design and detailing of the way insulation is installed at these junctions can reduce the rate at
which the heat escapes. Standard good practice details are available and are known as Acceptable
Construction Details (ACDs). Adherence to these details is known to reduce the rate at which heat is
lost.

The rate at which heat is lost is quantified by the Thermal Bridging Factor of the dwelling and measured
in W/m2K. The Thermal Bridging Factor is used in the overall dwelling Part L calculation, this value can
be entered in three different ways:

e 0.15W/m2K Used where the ACDs are not adhered to
e 0.08W/m2K Used where the ACDs are fully adhered to
e <0.08 W/m2K Used where the thermal details are thermally modelled and considered.

It is intended that the ACDs will be adhered where suitable benchmarks exist and/or that thermal
modelling will be carried out for any non-standard junction details within proposed development. It is
intended to achieve a thermal bridging factor of 0.08 W/m2k.

Figure 4 below shows thermal images of typical details where thermal bridging occurs.

Figure 4 - Typical Thermal Bridging Junctions

3.2 Be Clean — Consume Energy Efficiently

To maximise the effectiveness of enhancing the building fabric, it is important to improve the overall
energy efficiency of the development, plant will be selected based on performance and energy
efficiency. The SDCC DP 2022-2028 will be considered and a review of the different options will be
undertaken prior to the selection of the plant.

Space Heating plant options are as follows:

> Air source heat pumps, or
> Electric panel heaters

Hot Water plant option are as follows:

> Air source heat pumps, or
> Hot water heat pump

Ventilation plant options are as follows:

2 Mechanical ventilation and heat recovery, or
> Continuous mechanical extract ventilation
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It is intended to utilize Variable Speed Drives (VSDs) for all fans and pumps servicing the HVAC
systems. Standard fans and pumps operate at a constant speed to meet maximum demand even when
a reduced demand is required. VSDs can ramp up and down depending on the buildings demand,
reducing energy consumption.

3.2.1 Lighting

The Lighting design intent is to introduce artificial lighting in all applicable areas. Energy efficient light
fittings will be installed throughout.

3.3 Be Green — Use Renewable Technologies

The following renewable technologies will be considered for implementation, as far as is practical and
feasibly possible.

3.3.1 Air Source Heat Pumps

Heat pumps convert energy from the external air to provide space heating and domestic hot water
services to a building. The air source heat pump is located externally, open to air. It uses electricity to
operate a fan to draw air across a heat exchanger containing a refrigerant, this process turns the
refrigerant from liquid to gas. This gas passes through a compressor, the increased gas pressure adds
more heat to the system. The hot gases pass into a second heat exchanger where it transfers the heat
to the space heating or domestic hot water system. As this happens the refrigerant condenses back
into a liquid where the cycle starts again.

Heat pumps can provide renewable (thermal) energy through their operational efficiencies. They can
produce four to six times the amount of energy that is put into the system, reducing the demand and
energy requirements.

Figure 5 below shows the operational processes of an air source heat pump.

Compressor

High-pressure
High-temperature vapour

Low-pressure
Low-temperature vapour

-

Condenser

P

Evaporator

High-pressure
High-temperature liquid

Low-pressure
Low-temperature liquid

Expansion valve

Figure 5 - Heat Pump Operational Diagram

3.3.2 Hot Water Heat Pump

Hot water heat pumps produce hot water very efficiently as it extracts heat from external air supplied
via insulated ductwork. Unlike standard air-to-water heat pumps, this heat pump only provides domestic
hot water for showers and sinks. Space heating is generally provided using direct acting electric
radiators.

Hot water heat pumps can have a seasonal efficiency greater the 300%.
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3.3.3 Solar Photovoltaics

Photovoltaic (PV) will be considered for areas that require an additional renewable energy contribution
to meet TGD Part L.

PV panels convert the solar radiation into electricity, which can be connected to the mains supply of a
building. Panels are typically arranged in arrays on a building roof, with the produced electricity fed
directly into the building. Figure 6 below shows a diagram of how a PV system works.

The sun (1) provides solar radiation through sunlight that hits the PV cells (2), converting the solar
energy into DC electricity. DC electricity passes through an inverter (3) which converts the electricity to
AC making it ready to use. The current is then fed through a meter (4) before passing through the
consumer unit. The dwelling will automatically use the PVs energy to power appliances (5), any
electricity that is not used can be exported back to the national grid (6).

B

3

Figure 6 - Solar PV Diagram
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4 DEVELOPING THE ENERGY PERFORMANCE STRATEGY

Works will be conducted in the detailed design stage to provide a coordinated energy strategy for the
development. The proposed strategy will help to reduce energy consumption, carbon emissions and
annual running costs throughout the development.

Dynamic Thermal Energy Modelling is intended to be used as the design progresses to enhance
thermal comfort and wellbeing throughout the development. It is intended to perform provisional BER
and compliance calculations and overheating risk assessments in the detailed design phase to ensure
Part L compliance and best practice design.

4.1 NEAP (Buildings other than dwellings)

NEAP calculations calculate the BER and demonstrates Part L compliance. NEAP considers space
heating and cooling, water heating, ventilation, and lighting to calculate the energy consumption and
carbon dioxide emissions in a building. It also determines the building energy rating (BER) of each
building.

4.2 Environmental Assessment Methodologies

Addressing operational energy use in a manner set out in the preceding sections of this report is a vital
component of any construction project however consideration must also be given to other aspects of
sustainable design such as water use, material selection and minimising pollutants.

Various assessment methodologies have been developed by organisations such as the Building
Research Establishment (BREEAM Methodology) and the US Green Building Council (LEED
Certification) to measure the performance of various environmental and sustainable aspects of the
design, construction and operation of proposed developments.

4.3 Embodied Carbon

Recent advances in the energy efficiency of buildings have reduced operational energy use to such an
extent that the life cycle carbon emissions of a building are influenced more by the carbon that is
embodied in the materials and processes used during the construction than it is by the carbon emitted
as a result of energy used in the buildings operation. As such, the embodied carbon of a building must
now be considered if a construction project is to be considered low carbon or “net-zero” carbon.

Addressing the embodied carbon requires that all the key building element categories (substructure,
structure, facade, MEP services) are assessed to identify the optimal solutions in terms of embodied
carbon and assess them through a multidisciplinary and holistic approach, considering implications in
different areas such as efficiency, cost, programme etc.

The embodied carbon from the existing building will be considered and offset against the new building
during the design phase. This is due to the inefficiency/unsuitability of the existing building for the
proposed residential development.

The process of design and of material and product selection must include an analysis of the final
embodied carbon and comparison with benchmarks to identify the areas that need to be optimised. This
process allows the building designers and procurement managers to focus on how to eliminate the
impact of the key identified hotspots, through comparative assessments and specification of products
that demonstrate low embodied carbon and facilitate the production of the final embodied carbon
assessment at the end of the detailed design to identify the expected impact of the Development.
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4.3.1 Overheating Risk/ Thermal Comfort Assessment

It is intended to preform dynamic thermal modelling during early detailed design, using the building
energy simulation software, IESVE, to analyse selected worst case dwellings for overheating risk, and
to propose design changes to mitigate that risk, if required.

CIBSE TM59 sets the design performance guidelines for overheating risk in residential building. CIBSE
TM52 sets the design recommendations for reguratrly occupied spaces in commercial buildings.

Figure 7 below represents the factors which affect thermal comfort.

J ‘s*

Temperature Humidity

Sunlight « p.

. Radiant

N I I Heat

=1

Figure 7 - Factor Influencing Thermal Comfort
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5 LOCATION AND TRANSPORT

The proposed development will offer residents and commuters alternative modes of transport other
than the need to rely on a car. Developing in an area that has strong public transport nodes provides
the potential opportunity reduce the number of vehicles on the road, reducing pollutants and CO2
emissions associated with transport.

Figure 8 below shows the proposed developments proximity to local amenities and public transport.

Walkinsto

k119

Figure 8 - Proximity to Amenities and Public Transport
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6 CONCLUSION

A holistic sustainable approach will be adopted by the design team for the proposed development. It is
intended to identify several energy efficiencies measures through the development of the energy
strategy, to minimise the energy consumption and carbon emissions of this development. These energy
efficiency measures will be based on the Hierarchy Plan, Be Lean, Be Clean, Be Green.

Be Lean

> High performance U-values.

> Improved air tightness.

> Improved thermal transmittance and thermal bridging design.
Be Clean

> High efficiency space and water heating will be specified.

> Low energy lighting system will be installed.

> VSD’s will be used were appropriate.

Be Green

> Renewable energy technologies such as heat pumps or solar PV will be considered for
implementation.

This report confirms that energy and sustainability has been a key focus in the design to date and will
continue to be a key factor throughout the detailed design of the development.
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