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1. Executive Summary

This report outlines the nature, scope and configuration of the various mechanical and
electrical engineering services and systems for the proposed 9 No homes within Cara Park
site which is located within Dublin City Council.

The proposed mechanical and electrical design strategies are provided to maximize the
Building Energy Rating with equipment that has a proven track record in robustness,
durability, and reliability. In addition, achieving full compliance with the Carbon Action Plan,
NZEB, Home Performance Index and Building Regulations

2. Introduction

The site works associated with housing development include the provision of Eircom and ESB
as appropriate. Public Lighting is currently provided on the site. However they are two lighting
poles will need to be relocated. Natural gas is local to the site but does not impact the design
intent as electricity is the primary energy proposed.

All piped and ducted services work will be concealed within timber / metal stud partitions,
floors and ceilings. Surface mounting and boxing out of services is not acceptable; all
service routes will be accommodated within internal partitions, and floor voids. No
mechanical or electrical services are to be located on party walls between homes.

Routes of proposed mains water pipework, telecoms and ESB duct services will be reviewed
and agreed on site with each provider as detailed in the utility section and site specific section
of this report.

The mechanical and electrical system/ infrastructure proposed for each new home will be
designed to be cost efficient, energy efficient, flexible in use to minimise both energy
consumption and associated CO2 production.

The Environmental Strategy for the development of each home is to provide energy efficient
systems and to employ a holistic approach to the integration of the building, its energy
systems, and its users. The design team recognizes the need for this building to be designed
and operated in a manner that reduces the environmental impact of the building, while
achieving it in an economical manner and maintaining an internal environment that is
comfortable all tenants.

The Home Performance Index (HPI) will be completed by our approved HPI assessors at
stage 2b. Mechanical Services Installation

21659-VCE-XX-XX-RP- 1 Cara Park Dublin 17
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Proposed Mechanical Services

Introduction

The project consists of the construction for Dublin County Council Housing Department of 9
No. homes which will provide as follows:-

= Deliver quality living accommodation for families.
= Be of robust permanent construction

= Be constructed of suitable quality materials to ensure maintenance requirements are
minimised over time and take into account Dublin City Council’s requirements set out in this
specification.

Each home will conform to all relevant Department of Environment standards and codes of
practice. Each unit shall be designed and constructed in accordance with the Building
Regulations and the requirements of the Building Control (Amendment) Regulations.

Each home shall be certified as Building Regulation and Code of Practice compliant by the
designers and installers of each system, in accordance with the relevant service providers
Codes of Practice.

The development shall be certified as fully compliant with all Building Regulations, on
completion of the development by the Assigned Certifier, the design team and builders team
in accordance with the Building Control (Amendment) Regulations. In addition, each home
shall meet the expectations of the Carbon Action Plan 2022 and NZeB

Heating

Low pressure hot water in each home shall be generated by an air source heat pump located
in the rear of the home. The external heat pump shall be complete with a protective cage.

The heating installation shall have three zones, one for the living area, one for the bedrooms
and one for the domestic hot water. A heating controller shall be installed that incorporates
separate time channels to allow for independent operation of the heating and hot water
systems and also to allow priority heating of the hot water cylinder if required. Each zone shall
be fitted with an adjustable thermostat.

The heating system will be divided into heating zones as follow:-

= Zone one — Living area — underfloor heating.
= Zone two — Bedrooms - radiators.

A medium grade steel heating distribution pipework shall generally be run within the screed at
ground floor level and between joists at to serve levels above where appropriate. The
pipework installation shall be a manifold type of system to ensure no concealed pipework
joints.

Pipework are extended from the manifolds to serve the radiators and underfloor heating.

21659-VCE-XX-XX-RP- 2 Cara Park Dublin 17
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The heating manifolds will be manufactured from de-zincified brass. Each circuit on the
manifold have an individual flow indicator (0.5 — 5.0 I/min) and a 2-port balancing valve. The
balancing valve is adjusted using a 5mm allen key. The manifold end-cap is complete with
manual air vents and filling points. The manifold is mounted using a manifold fixing bracket
with noise reduction rubber dampers. Each circuit have an individual 2- port pin operated
isolation valve onto which a thermal actuator is fitted to control flow to individual zones.

Concealed heating distribution pipework, such as services within floors & walls, shall be a pre-
insulated multilayer pipe system. Exposed heating distribution pipework, such as services in
the utility/kitchen/hotpress, shall be insulated copper pipework.

Heating Pipework and Fittings General:

Domestic heating pipework will be fabricated from copper tubing to IS EN 1057:2006. Fittings
will be the same size as the tubes and pipes to which they are connected.

Pipework Insulation:

All heating services pipework will be insulated throughout all concealed runs in accordance
with current good practice to aid energy conservation and prevent heat transfer and
condensation. Pipework installations will be insulated with close cell insulation, standard BS:
3958 Part 4, Class O, or similar standard.

Isolation valves shall be provided at connections to all equipment and a heating system drain
off point shall be provided.

The sitting room in each home shall be fitted with multi fuel stove as a secondary heat source
and associated permanent vent.

Heating installations shall be designed and installed in accordance with Technical Guidance
Document Part L & Part J.

Mechanical Ventilation with Heat Recovery (MVHR)

Mechanical Heat Recovery Ventilation (MHRV) will be provided in each home. A multi
ducting system will be installed to extract air from ‘wet’ areas such as bathrooms. This
extract system will be connected to the heat recovery unit located in the hotpress or
roofspace. Ductwork will also be extended from the MHRYV for the supply of air to bedrooms
and living rooms. A main control switch will be located in the toilet/kitchen and bathroom to
boost the extract rate from each area. An ordinary socket will be provided in the attic/Hot
press beside the unit.

21659-VCE-XX-XX-RP- 3 Cara Park Dublin 17
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MVHR fans are Electronically Commutated (EC) with a stepless adjustment from 20-100% fan

speeds.

The proposed ventilation solution ensures the tenant a healthy indoor climate with fresh air
around the clock. If you dream of a fresher, healthier and far more comfortable indoor climate,
a MHRYV unit is the natural choice. This energy-friendly unit replaces the stale, humid air in
your home with fresh, temperate and filtered air. This means that dust particles, house mites
and odours are removed — and pollen is prevented from penetrating the home. The risk of
developing irritations or allergies in the form of asthma, hay fever and other adverse effects is
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Cool Air From Warm Extract
Outside I | Air
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Exhaust Air Incoming Air

Figure 1: Basic Principle of Operation

Mechanical ventilation:

IS Used air

Figure 2: Typical Apartment Mechanical Heat Recovery System

also reduced. This is healthy for both you and your family.
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Gav Explains: How MVHR Works

extracted air is fresh air extracted
expelled outside from outdoors

recovers up to
95% of normally
lost heat

air is filtered
inside the unit

fresh air from
outside is provided
throughout ~»

moist, stale air is
extracted from kitchens,
= Dathrooms & wetrooms

Figure 3: Operation Principles of MHRV

The primary benefit so the MHVR area as follows:-

= Ensures excellent indoor air quality

=  Protects against mould & condensation issues within the property

= Recovers up to 98% of heat typically lost with passive systems

= Clinically proven to help sufferers of asthma and other respiratory problems

= No trickle vents or bathroom fans required

=  Allow occupant to ventilate property securely without having to open doors or windows
=  Quiet and draught free

= Removes unwanted cooking smells and other odours

= Helps prevent build-up of potentially lethal radon gas

* MVHR systems are environmentally friendly and are a recommended in Part F of Irish TGD

21659-VCE-XX-XX-RP- 5 Cara Park Dublin 17
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The standard of modern MVHR system is extremely high. The features of the high performing
MVHR systems recommended by AerHaus including:
= Greater than 90% efficiency
= High Efficiency EC Fans
=  Counter Flow Polystyrene Heat Exchangers
=  Automatic Summer Bypass
= Built in Humidity Detection
=  Frost Protection
= Digital Controller
= Extended Warranty
3.6. Domestic Water Services
The works covered in this section shall include the following:
= Hot, cold, and mains water installation including water storage tanks, shower mixing valves,
hot water cylinders etc.
= All workmanship, including plumbing work shall comply with Irish Water Regulations.
= All domestic water service pipework shall comply fully with the requirements and conditions
of Irish Water / Local County Council Water Division.
= Domestic hot and cold water and above ground mains water pipework shall be multilayer
type pipework as detailed previously.
Multilayer Pipework shall be provided for all cold, mains and hot water services pipework
installed within the curtilage of each home.
All Multilayer Pipework shall be supplied and installed by mechanical contractor under the
contract. All domestic water pipework shall be a pre-Insulated multilayer piping system. All
fittings used should be certified as part of the piping system. The complete piping system shall
be certified suitable for potable water and general plumbing & heating applications. This
multilayer pipe shall be constructed with an inner and outer layer of crosslinked polyethylene
adhesively bound to an oxygen tight butt welded aluminium core. The pipework system shall
have KIWA, DVGW & WRAS certification.
Press fittings body shall be manufactured using high-grade brass to DIN EN 12164 with
pickled finish. Sleeves shall be manufactured from 304 stainless steel. Fittings shall have two
EPDM O rings on each connection which deliver a water-tight seal. Press fittings shall be
designed for use in sanitary water supply and heating systems.
Hot Water Cylinder: Each home shall have a 180 L Stainless Steel Hot water cylinder
(stainless steel standard EN 1.4521), minimum 50mm insulated thickness with maximum
declared loss factor of 1.17KWh/day with an electrical immersion back up heater which can
be used as manual override during maintenance and unit downtime linked via DX pipework
between each cylinder and heat pump.
21659-VCE-XX-XX-RP- 6 Cara Park Dublin 17
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A coloured modern controller should give the user a friendly, simple overview of what the unit
is doing and should be easily varied to suit the user. The accessibility to some of the units
features and setpoints should be restricted by password protection from user and varied only
by installer or supplier.
If sufficient water pressure can be achieved from a gravity water storage tank supply then this
should be reviewed. The tank should be pre-insulated, raised on a platform to maximize the
available water heater head, suitable access should be provided to the ball valve for
maintenance must also be considered.
Cold Water Storage Tank that needs to be presurised should be a 250 litre multi-boost water
heater complete with integral variable speed booster pump as Pedrollo Top Multi 2 - 240V -
3.5A Inlet - 15mm, Outlet - 28mm, Overflow - 28mm, Drain - 28mm C/W Manual adjustable
start-up Pressure Function and Automatic Dry Run Protection or other equal and
approved,will be considered if a gravity system will not provide sufficient pressure. The
pressurised system will include the following:
= Non-corrosive holding tank (WRAS approved material)
= Manual adjustable start-up pressure function
=  Dry run Protection with auto start (Time Delay)
= 2 Ltr water accumulator tank
= 16amp rated controller with pressure gauge as standard
= 3 piece on outlet (for easy maintenance for crimp piping)
=  15mm BSP Water Inlet
=  35mm BSP Water Outlet
= 35mm BSP Overflow
= 35mm BSP Drain Off
= Bypass unit to be fitted on the inlet supply.
= Drip tray is recommended to be used on installation
Sanitary fittings including taps, shall be supplied and installed by the mechanical contractor.
The schedule of sanitary fittings has been specified by the architect in a schedule included as
part of the tender documentation. The Contractor shall also be responsible for final connection
to all fittings.
The Contractor shall include for the supply and installation of a water meter on the mains pipe
to each home. All water meters shall comply in full with the requirements of Water Ireland.
3.7. Soils and Waste
The soils and waste system shall be generally single vent stacks with branch connections
serving all sanitary applications. Overflows shall discharge through warning pipes were they
shall cause a nuisance.
21659-VCE-XX-XX-RP- 7 Cara Park Dublin 17
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The soils and waste pipework shall include connection to the following:-

= Condensate from Heat Pumps
=  Sanitary ware
= Kitchen / Utility appliances
The above ground waste installation shall consist of services connecting to builders upstands.

Stacks to be run externally on rear walls were possible.

Above ground drainage installations shall be designed and installed in accordance with
Technical Guidance Document Part H.

3.8. Fire Extinguishers
The following fire extinguishers shall be provided in each housing unit:
= 2 no. 6 Litre aluminum fog spray water fire extinguishers in the hallway and 1 No at first
floor level where applicable

= 1 No. 2Kg aluminum carbon dioxide fire extinguisher in the Kitchen area.

= 1 no. 1M x 1m fire blanket in the Kitchen area
3.9. Standards And Codes

The following design codes, standards and guidance documents will be adhered to where
applicable in the design, installation and commissioning of the Mechanical and Electrical
Engineering Services including:-

= Procedures and Standards of C.I.B.S.E. Guides and Commissioning Codes of Practices.
= |S 3217 Lighting and Emergency Lighting

= |S 3218 Fire Detection System

= H.V.C.A. Specifications for Ventilation Ductwork.

= |.5.813:2014 Domestic Gas Installations

= ].5.238 Copper Tubes

= B.S.7291
= B.S.2871
= B.S.5449

= §.1.291 Safety, Health & Welfare at Work (Construction) Regulations 2013
= ET101:2008 ETCI National Wiring Rules for Electrical Installations

= B.S. E.N. 14336 Heating Systems in Buildings

= GPC 301 Controls for Domestic Heating and Hot Water

= Fire Safety Certificate

21659-VCE-XX-XX-RP- 8 Cara Park Dublin 17
ME-0001 Stage 2a Report Oct 2023



21659

3.10.

4.1.

Varming

Consulting Engineers Ltd.

= Building Regulations

= Bye-Law Regulations, including compliance with Waterworks Department, Sanitary
Services Department and the HSE Requirements

Tenants Handbook:

Varming Consulting Engineers on each project, produce a set of simple instructions for each
home which explains both the mechanical and electrical services in a user friendly manner
that allows the tenant to sufficiently understand the system operation and controls.

Copies of the relevant equipment operation manuals shall be included with these instructions,
such as Air Source Heat Pump information and operational details, maintenance and
operation information for Heating and Hot Water services, Extract ventilation fans, warranties,
etc. which will be included with an overall Tenants Handbook for the House on completion of
the works.

Electrical Services Installation

Electricity Supply and Main Distribution

A 230Volt 50Hz LV electrical supply for each home shall be provided from the local ESB
network. An ESB Network’s meter will be in an approved meter cabinet to the front boundary
of each home. Exact location to be agreed.

LV submains shall be provided to each home consumer unit from the ESB Networks meter.

The general ESB reticulation will be as per the Figure 4 below.

STANDARD HOUSE SERVICE |

ESE Approved Hockey Stick projects 25mn inbo[ Me Sarvice Vault
cabiret

nid of 1I:I'rr'1 B
Fowcrope

A /

Dimim min dearance
eweenduck

Figure 4: Standard ESB Site Reticulation

1
b

;th.c:
—¢d e—
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Utility Services Within a single house stand shall be as laid as per Figure 6 below.

Cross - Section of Utility Services Trench within House owners Prope

showing minimum depth and minimum spacing requirements

MNote: All dimersion

showr here ara in 'mm’
J h 4
80 | 500 3 a5 | 450 | 500
Aszsoclated Marker Tapes Min | Min
Wister ESB  Telecom Cos
(- L
P e S
\J
Wit e ESB  Teleco .
v = e e Arrange services
O O o layout to keep gas
¥ service pipes as far
¥ vr ¥ %% away as practical
100 100 100 70 from electricity duct

Figure 5: Typical Utility Services Trench Detail

4.2. Power Distribution Services
LV distribution within each home shall be via final circuits fed from the consumer unit.

Consumer units shall be mounted at an accessible height in hallways or utility rooms where
applicable.

The wiring installation shall comprise of twin & earth insulated cables suitably routed through
& clipped to the home structure. Wiring shall be run in PVC oval conduit where cables are
chased into block walls.

The power installation in each home will provide electrical power to socket outlets, fixed
appliances, and heating & ventilation equipment.

In general power outlets shall be allowed in accordance with “Quality Housing for Sustainable
Communities” as follows:

Minimum quantity & location of socket outlets

Kitchen 4 twip socket§ 5if combin*ed kitchen/dining), cooker outlet (if
required), 3 single sockets
Dining (if separate) 3 twin sockets
Living 4 twin sockets
Main bedroom 3 twin sockets
Other bedrooms 2 twin sockets
Hall 1 twin sockets
21659-VCE-XX-XX-RP- 10 Cara Park Dublin 17
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* Twin sockets shall be located adjacent to the worktop. Single sockets and spurs to be
appropriately located for fridge, washing machine and dryer.

In addition to this, dedicated power outlets for appliances/equipment will be provided as
necessary.

Electrical wiring accessories to be white plastic type.

Power installations shall be designed and installed in accordance with Technical Guidance
Document Part M.

Lighting Services

Lighting services will be installed throughout each home fed from the local consumer unit.

In general, pendant type fittings shall be provided in the living room, bedrooms, and
circulation areas. LED Bulkhead light fittings will be provided in the bathrooms & store rooms.
Kitchen cabinets will be fitted with pelmet task strip lighting & WHB’s will be fitted with shaver

light fittings. The attic space will have a linear LED fitting for maintenance.

All light fittings are to be supplied complete with energy efficient lamps and all necessary
mounting brackets/fixings. All light fittings shall be LED type.

External lighting shall be controlled via a photocell in combination with an override switch.

Lighting installations shall be designed and installed in accordance with Technical Guidance
Document Part M.

Data / Telecom Services
A route will be left for external telecoms cable to enter into each home service provider
network termination unit (NTU) via the Telecom service provider external termination unit

(ETU) located to the front boundary of each home. Exact location to be agreed.

Fibre to the home (FTTH) infrastructure shall be provided to each house to ensure that the
homeowner will always be able to access the highest available broadband speeds.

Telecom/Data outlets shall be allowed in the hallway (NTU), living room & main bedroom.

110mm duct and chamber infrastructure will be provided in the development and leads in
pipes into the singles dwelling units.

21659-VCE-XX-XX-RP- 11 Cara Park Dublin 17
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The telecoms ducts for each housing unit shall be installed as per Figure 6 and Figure 7

below.
25mm ODV20mm 1D internal
roped duct to be provided ==
batween ETU and ATE location. N -’ ~ M.
r - poyethylane BF)
Access » rockey atich
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diractly behind : H s 3w 00 295N 1D
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Figure 6: Typical Telecoms External Duct Installation
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rzzzzza | 110/94mm ID/OD twin walled duct
JB .
JB4 AA Joint Boxes

External Termination Unit (ETU)

32/25mm ID/OD PE lead in pipe

Figure 7: Principle of chamber layout with a lead in pipe to each home.
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Television Services
The TV system in each home shall consist of wall mounted TV outlets which are wired back to
the attic space. Two coaxial cables shall be installed from each TV outlet for satellite and

aerial services.

The installation shall include a free to air TV aerial system and allow provision for installation
of a future satellite system.

TV satellite and aerial outlets shall be allowed in the living room & main bedroom.
Protective Services (Fire & Carbon Monoxide Detection)

The fire and carbon monoxide alarm system in each home shall be designed and installed in
accordance with IS 3218:2013.

The fire alarm system in each home shall be Grade D Category LD2 consisting of
interconnected self-contained mains-powered/battery backed Smoke/ Heat alarms.

All alarms shall be interconnected so that detection of fire or carbon monoxide by any one unit
provides an audible alarm from each unit.

Security Services

Each home shall be fitted with a hard-wired mains powered door bell. The system will consist
of a push button at the main entrance door and a bell chime located in the hallway.

Solar Photovoltaic System (Solar PV)

A photovoltaic solar panel array shall be installed on the roof of each home to provide usable
electricity to the end user and to satisfy the part L renewable contribution requirement.

Provision shall be made for the isolation of the panel array externally and in accordance with
ISI 10101 latest edition.

Each system shall be complete with a unit which diverts electricity to the immersion, if not
being utilised elsewhere in the home, in order to store the energy generated as hot water and
prevent it from being lost to the ESBN grid.

21659-VCE-XX-XX-RP- 14 Cara Park Dublin 17
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Appendix 1 — Preliminary Site Infrastructure Drawings
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