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Introduction
This Is an M&E design and report for a typical 4 bedroom new build property in Wales. It will highlight why certain element have been chosen to be included and what considerations and asumptions have been made. 
Drawing Schedule
	Title
	Drawing No.
	Issued
	Description

	ANNEX 1
	UNIM&E-CM-XX-ZZ-DR-Z-8-LAY-001
	Jan 26
	Heating/ Hot and Cold Water/ Waste

	ANNEX 2
	UNIM&E-CM-XX-ZZ-DR-Z-8-LAY-002
	Jan 26
	Sprinkler System

	ANNEX 3
	UNIM&E-CM-XX-ZZ-DR-Z-8-LAY-003
	Jan 26
	MHVR

	ANNEX 4
	UNIM&E-CM-XX-ZZ-DR-Z-8-LAY-004
	Jan 26
	Lighting, Sensors, Detectors

	ANNEX 5
	UNIM&E-CM-XX-ZZ-DR-Z-8-LAY-005
	Jan 26
	Small Power

	ANNEX 6
	UNIM&E-CM-X6-ZZ-DR-Z-8-LAY-001
	Jan 26
	Combined





Heating/ Hot Water – Ground Source Heat Pump
Installation shall comply with and read in conjunction with Annex 1
· (Welsh) Building Regulation 2010, Part L1 Volume 1: Conservation of fuel and power, Dwellings. 2022 edition 
· CIBSE Guide F: Energy Efficiency in Buildings (2012)
· CIBSE Guide B1: Heating 
· CIBSE Guide A: Environmental Design 
· Manufacturer’s Standards
Renewable heating shall be provided by a Ground Source Heat Pump (GSHP) capable of meeting the full space heating and domestic hot water (DHW) demand. Space heating shall be provided via zoned underfloor heating to the ground floor and radiators to the first floor. The GSHP shall be installed by a Microgeneration Certification Scheme (MCS) accredited contractor, who shall complete all required certification and registration.
Each dwelling shall be served by an individual heat pump and heat pump compatible hot water cylinder, designed to operate at low flow temperatures (approximately 40 °C). The system shall include a 3 kW electric immersion heater for boost and backup, with control provided via programmers and a relay control unit.
The heat pump and hot water cylinder shall be installed in the locations indicated on the layout drawings in Annex 1 and shall be fully accessible for operation and maintenance. Installation shall comply with the manufacturer’s requirements for access, clearances, and spatial allowances, with no clashes with other mechanical or electrical services.
Radiator Schedule
	Room
	BTU/hr
	Size
	Connection
	Type
	TRV

	Bedroom 1
	2050
	600mm x 800mm
	15mm Copper
	Type 22 Double Pannel
	Yes

	Bedroom 2
	2199
	600mm x 800mm
	15mm Copper
	Type 22 Double Pannel
	Yes

	Bedroom 3
	1793
	600mm x 800mm
	15mm Copper
	Type 22 Double Pannel
	Yes

	Bedroom 4
	1481
	600mm x 800mm
	15mm Copper
	Type 22 Double Pannel
	Yes

	Bathroom
	1572
	600mm x 800mm
	15mm Copper
	Type 22 Double Pannel
	Yes

	Hallway
	1525
	600mm x 800mm
	15mm Copper
	Type 22 Double Pannel
	Yes



Cold Water Services
Installation shall comply with and be read in conjunction with Annex 1
· Water Regulations Guide (Water fittings) Regulations (1999). 
· (Welsh) The Building Regulations 2010, Part G: Sanitation, hot water safety and water efficiency.
· HSE HSG274 
· CIBSE Guide G: Public Health Engineering (2014) 
· Local water authority bylaws. 
· L8: Approved Code of Practice and guidance. Legionnaires' disease. The control of legionella bacteria in water systems (4th Edition). 
 National Joint Utilities Group (NJUG) Volume 1.
External
A trench shall be excavated from the existing water main to the site boundary. An isolation valve and water meter shall be installed within the footpath adjacent to the boundary, with a new cold water service installed from the meter to the dwelling entry point. These works shall be supplied and installed by Welsh Water.
The route, minimum cover depths, and reinstatement shall comply with Welsh Water requirements. The incoming pipework shall enter the dwelling below ground via Ø150 mm insulated ducts with long-radius bends. Entry locations are shown on Annex 1. Pipe sizing and pressure shall be sufficient to meet both domestic cold water demand and the sprinkler system requirements.
Internal
A mains cold water system shall serve the domestic hot water cylinder, heating system, WCs, wash hand basins, baths, and sinks. The incoming supply shall incorporate a quarter-turn ball valve located as close as practicable to the point of entry, with local isolation provided to all outlets and appliances.
Pipework passing through floors, walls, or partitions shall be sleeved using metal tubes at least two sizes larger than the service pipe and finished flush with surrounding surfaces, complete with approved wall or floor plates. Where multiple penetrations make sleeving impractical, suitably supported openings shall be formed. Fire stopping shall be provided to all penetrations in accordance with EN 1366-3:2009.
All internal pipework shall be pressure tested at first and second fix to confirm system integrity. Thermal insulation shall be applied to all pipework within the dwelling in accordance with BS 5422:2009. Pipework shall be installed on Munson rings and backplates to allow continuous insulation.
Cold Water Pipework Materials
• Concealed pipework within boxing, wall voids, and ceiling spaces shall be copper.
• Exposed pipework and final connections to fittings shall be copper (press-fit) in accordance with BS 2871.
• Below-ground pipework shall be blue MDPE.
Hot Water 
Installation shall comply with an be read in conjunction with Annex 1 
· Water Regulations Guide (Water fittings) Regulations (1999). 
· (Welsh) Building Regulations 2010, Part G: Sanitation, hot water safety and water efficiency. 
· L8: Approved Code of Practice and guidance. Legionnaires' disease. The control of legionella bacteria in water systems (4th Edition). 
· CIBSE Guide G: Public Health Engineering (2014)
A heat-pump-compatible domestic hot water (DHW) cylinder shall be installed and served by the ground source heat pump via an indirect coil under normal operating conditions. The cylinder shall incorporate an electric immersion heater for backup and for a weekly legionella control cycle, during which the stored water shall be heated to 70 °C in accordance with G3 and ACOP L8 requirements. The immersion heater shall be independently powered via a fused spur and relay.
A domestic hot water distribution system shall be installed to serve all wash hand basins, baths, and sinks using copper press-fit pipework to BS 2871, installed in accordance with the cold water system. Upon completion of first- and second-fix installation, all pipework shall be pressure tested for tightness and flushed with clean water to remove debris. Hot water temperatures at outlets and thermostatic mixing valves shall comply with ACOP L8, with showers and baths provided with TMV3-compliant mixing.
Hot Water Pipework Materials
• Concealed pipework within boxing, wall voids, and ceiling spaces shall be copper.
• Exposed pipework and final connections to fittings shall be copper (press-fit) in accordance with BS 2871.

Sprinkler System 
Installation shall comply with and be read in conjunction with Annex 2
· BS 9251:2021: Fire sprinkler systems for domestic and residential occupancies. 
· BS EN 16925:2018: Fixed firefighting systems - Automatic residential sprinkler systems - Design, installation and maintenance. 
· NFPA 13R: Standard for the Installation of Sprinkler Systems in Low-Rise Residential Occupancies.
· (Welsh) Building Regulations 2010, Part B: Fire Safety.
· CIBSE Guide E: Fire engineering (2019). 
· BS 5422:2009: Method for specifying thermal insulating materials for pipes, tanks, vessels, ductwork and equipment operating within the temperature range -40°C to +700°C
A residential sprinkler system shall be installed within the dwelling in accordance with Annex 2. The system shall include a Ø32 mm riser to each dwelling with lockable isolation valves. All pipework located within unheated areas shall be insulated with a minimum of 50 mm insulation, with all joints taped. A sprinkler pump shall be installed within an external GRP enclosure incorporating lockable isolation valves and a check valve compliant with Welsh Water requirements. The enclosure shall be thermally insulated to provide frost protection and positioned to allow uninterrupted access.
Sprinkler heads shall activate when the ambient temperature reaches 75 °C, discharging for a minimum duration of 10 minutes at a flow rate of not less than 63 l/min at 1.8 bar. Operation shall interface with dwelling-mounted switches to signal the smoke alarm system and initiate audible alarms.
Sprinkler heads shall be ceiling mounted in all rooms as shown on Annex 2, excluding unprotected spaces, in accordance with BS 9251:2021 and BS 16925:2018. Thermal insulation shall be applied to all surface pipework within the external GRP cabinet and attic spaces in accordance with BS 5422:2009, with a minimum thickness of 50 mm. Valve bodies, headers, and flanges shall be insulated using suitable jackets or covers, with insulation to be Armaflex or equivalent.
Sprinkler Pipework Materials 
· Below ground pipework shall be installed in MDPE 
· Above ground pipework shall be installed in CPVC

Mechanical Ventilation - MVHR
Installation shall comply with and be read in conjunction with Annex 3
· (Welsh) Building Regulations 2010, Part F: Ventilation. 
· Domestic Ventilation Compliance Guide (2010) 
· DW/144: Specification for sheet metal ductwork (3rd Edition) 
· CIBSE Guide B2: Ventilation and Ductwork (2015)
Install and commission a Mechanical Ventilation with Heat Recovery (MVHR) system in accordance with Annex 3 to provide continuous filtered fresh air while recovering heat from extracted air.
The system shall incorporate attenuators on both supply and extract ductwork immediately adjacent to the MVHR unit, with additional attenuators located at bedroom wall penetrations to limit noise and sound transfer, as indicated on the layout drawings.
Extract disc grilles shall be installed in kitchens and bathrooms, with supply disc grilles located in living areas to deliver tempered fresh air in accordance with Approved Document Part F.
Ductwork shall be Ø125 mm galvanised steel spiral-wound throughout, adequately supported, with attenuators independently supported. All joints shall incorporate proprietary jointing pieces and be riveted. All supply, extract, intake, and discharge ductwork shall be insulated with aluminium-reinforced flexible insulation, minimum 25 mm thick, with joints sealed using a minimum 75 mm wide self-adhesive tape.
Lighting Installation
· Installation shall comply with and be read in conjunction with Annex 4
· BS 7671. 
· Approved Document Part L.
· Approved Document Part F.
Lighting shall be provided to all internal spaces and external entrances as shown on the layout drawings. Luminaires shall primarily be high-efficiency LED fittings with a minimum efficacy compliant with current Part L requirements. All fittings shall be selected to suit the location, with appropriate IP ratings provided to bathrooms, utility areas, and external locations.
Lighting circuits shall be designed to provide adequate illumination levels appropriate to each space, with switching arrangements coordinated to room layouts and access points. Switching shall generally be 1-way or 2-way as required, with intermediate switching provided where necessary. Dimming controls shall be provided where indicated on the drawings and shall be compatible with the specified luminaires.
All lighting cabling shall be concealed within the building fabric and installed to allow for future maintenance. Fire-rated downlights shall be provided where installed within fire-resisting ceilings. Emergency lighting is not required unless otherwise indicated.
External lighting shall be controlled via photocell, time switch, or internal switching as indicated, with luminaires suitable for external environmental conditions.
On completion, the lighting installation shall be fully tested, commissioned, and demonstrated to the Client, with test results and certification provided.
Small Power Installation
Installation shall comply with and be read in conjunction with Annex 5
· BS 7671 (IET Wiring Regulations, latest edition), 
· Approved Document Part P, and the 
· National Grid Distribution Network Operator (DNO).
· CIBSE Guide K - Electricity in Buildings
· CIBSE Guide F - Energy Efficiency in Buildings
The installation shall include socket outlets to all habitable rooms, kitchen as indicated on the layout drawings. All circuits shall be run in insulated cable concealed within walls, floors, or ceilings. Final circuit design shall ensure adequate load capacity and voltage drop. RCD or RCBO protection shall be provided to all final circuits in accordance with BS 7671. Local isolation shall be provided to fixed appliances where required. 
Upon completion, the installation shall be tested, commissioned, and certified, with Electrical Installation Certificates issued and Part P compliance demonstrated.
Solar PV, Inverter and Battery Storage
The installation shall comply with, but not be limited to, the following:
· BS 7671: IET Wiring Regulations (latest edition), Section 712 (PV power supply systems)
· BS EN 62446-1: Grid-connected PV systems – documentation, commissioning and inspection
· BS EN 50549-1 (or ENA G98/G99, as applicable): Requirements for connection to public low-voltage networks
· IEC 62109-1 & -2: Safety of power converters for use in PV systems (inverters)
· IEC 61427-1/-2: Secondary cells and batteries for renewable energy storage
· IET Code of Practice for Electrical Energy Storage Systems (latest edition)
· MCS MIS 3002: Solar PV installation standard
· MCS MIS 3012: Battery storage installation standard
· Building Regulations:
· Part L – Conservation of fuel and power
· Part P – Electrical safety
· Part B – Fire safety (including manufacturer fire clearances and containment)
· Manufacturer’s installation and commissioning requirements
Photovoltaic Array
PV’s shall be roof-mounted and integrated within the roof finish. Mounting systems shall be suitable for the roof type and designed to withstand appropriate wind and weather classifications dependant on their location.
DC cabling shall be UV-resistant, double insulated, and routed to minimise risk of damage. DC isolators and over-current protection shall be provided in accordance with BS 7671.
Inverter
A grid-connected inverter compatible with the PV’s and battery system shall be installed in a suitably ventilated and accessible location. The inverter shall incorporate anti-islanding protection and comply with National Grid’s G98 or G99 requirements, as applicable. AC isolation shall be provided adjacent to the inverter.
Battery Energy Storage System (BESS)
A battery storage system shall be provided to store surplus PV generation for later use. The battery shall be lithium-ion or equivalent technology, certified for domestic use and compliant with IEC 61427 and MIS 3012.
The battery shall be installed in a location that is accessible for maintenance, adequately ventilated, and protected against overheating, impact, and moisture. Clearances and fire separation shall be provided strictly in accordance with manufacturer and IET Code of Practice requirements.
Electrical Integration and Controls
The system shall be fully integrated with the dwelling’s electrical installation, including generation and battery metering where required. Protection devices, labelling, and warning notices shall be provided in accordance with BS 7671 and BS EN 62446-1.
The system shall include monitoring capability to allow occupants to view PV generation, battery state of charge, and energy consumption.
Controls
Install and commission a smart control system to monitor and control all building services within the dwelling, including heating, hot water, mechanical ventilation with heat recovery (MVHR), photovoltaic (PV) generation, battery storage, and associated energy consumption.
The smart control system shall provide centralised and remote control via a wall-mounted interface and secure mobile application, allowing occupants to monitor system performance, adjust settings, and receive system status notifications. Controls shall be interoperable with all installed services and configured to optimise energy efficiency, indoor air quality, and occupant comfort.
Environmental monitoring shall include air quality sensors capable of measuring carbon dioxide (CO₂), temperature, and relative humidity. These sensors shall interface with the MVHR system to automatically adjust ventilation rates in response to indoor air quality, in accordance with Approved Document Part F and manufacturer requirements.
Life safety detection shall include smoke, heat, and carbon monoxide (CO) detectors installed in accordance with BS 5839-6 and manufacturer guidance. Detectors shall be mains powered with battery backup and interconnected to provide audible and visual alarms throughout the dwelling. Where compatible, detectors shall interface with the smart control system to provide fault and alarm notifications.
All smart controls and detectors shall comply with BS 7671, Approved Document Part P, and relevant British and European Standards. The system shall be fully tested, commissioned and with all settings, user guides, and certification included within the O&M manuals.
Summary
The property has been designed as a high-performance, low-energy dwelling, with a ground source heat pump providing an efficient and consistent heat supply suited to its high insulation and airtightness. Underfloor heating on the ground floor and oversized radiators on the first floor ensure effective low-temperature heat distribution while maintaining future service access. Hot and cold water systems use copper pipework for durability, safety, and sustainability. Ventilation is provided via an MHVR system to maintain healthy indoor air quality and reduce the risk of damp and mold, while a sprinkler system meets regulatory requirements increasing occupant safety and minimising fire damage. Power is primarily supplied by integrated PV panels with battery storage, allowing for grid export, reducing energy costs, and acting as a potential source of revenue generation. Outlets are strategically located within habitable rooms and include USB connections to accommodate modern appliances. Energy-efficient spotlights provide adequate lighting, while smart controls optimise all building services, enhancing both safety and comfort. Overall, the design integrates energy efficiency, occupant wellbeing, and contemporary technological standards.
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