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Introduction: 

This report aims to provide a comprehensive mechanical and electrical 
design specification for a social housing new-build domestic dwelling in 
Wales. The primary objective of this design is to integrate essential building 
services whilst complying with current UK and Welsh Building Regulations.  

Purpose and Scope 

The focus of this report is to design and evaluate the technology, building 
performance and whole life implications. The report covers the design and 
evaluation of the following proposed systems: 

• Mechanical: Heating & hot water provided by a high-efficiency 
combination boiler and Mechanical Ventilation with Heat Recovery 
(MVHR) system. 

• Electrical: Energy efficient lighting, small scale power distribution 
and modern telecom infrastructure.  

• Public Health and Life Safety Systems: Above and below ground 
drainage systems and a mandatory domestic sprinkler system 
[Welsh Government 2020. 

Design Philosophy 

This report adopts a holistic approach to building services integration. 
Systems have been proposed based on their contribution to a sustainable 
future, considering energy reduction, ease of maintenance and the 
requirements for safe installation access. 

Key Assumptions 

The following assumptions have been made that have not been addressed 
in the provided HT 641 specification sheet: 

Building Fabric 

It is assumed that the building meets the fabric requirements in Approved 
Document L Volume 1 [Approved document L]. It is assumed that the 
building is airtight to protect against air infiltration losses and is tested to 



   
 

   
 

Passivhaus maximum requirement of 0.6 h-1 @ 50 Pa [Bleicher, D 2017 & 
BRE 2014]. It is assumed that thermal bridges have been mitigated as 
discussed within BS EN ISO 14683:2017 [British Standards Institution 
2017].  

Site and Infrastructure 

The service void is assumed to be 400mm deep providing sufficient space 
for ducting. It is assumed that all necessary utilities (mains gas, high 
pressure mains water and foul drainage) are running to the property. 

Occupancy 

It is assumed that the maximum occupancy of the property is 6 people. 

Mechanical Systems Design 

Heating and Domestic Hot Water: 

Heating and domestic hot water will be supplied by a gas fired condensing 
combination boiler. To meet the requirements of Approved Document L 
Volume 1 the boiler must meet a minimum seasonal efficiency of 92% and 
include at least two heating zones with independent temperature and time 
controls with an additional boiler interlock which shuts the boiler off when 
there is no demand [Welsh Government 2022].  Zoning could be used to 
separate the ground and first floor, this allows the occupants to only heat 
areas of the house that they are actively using, helping to increase the 
efficiency. As we have assumed that the property airtightness of 0.6 h-1 @ 
50 Pa we further improve the efficiency of the boiler as infiltration would 
increase heat loss in the building reducing the demand on the boiler 
[Bleicher, D 2017 & BRE 2014]. 

The proposed location for the boiler is in the first-floor cupboard adjacent 
to bedroom 4 with defined maintenance clearances of 600mm front and 
side clearance shown on the plans as a hatched area; this is to allow for 
easy maintenance of the boiler. A combination boiler also provides hot 
water without the need for a hot water storage cylinder; this helps to 
maximise the total usable floor area within the property. 



   
 

   
 

Additionally, in accordance with Approved Document L Volume 1 gas fired 
combination boilers should operate at a max of 55 degrees Celsius, this 
allows for future proofing as radiators will not need to be resized if a heat 
pump is retrofitted later [Welsh Government 2024]. 

Room Wattage Required (W) Radiator Specification 
(mm) 

Kitchen 1169 600 Hx1400 W 
Lounge 1941 2x 600 H x 1100 W 
GF WC 100 Chrome Towel Rail 800 

W x 500 H 
FF Bathroom 286 Chrome Towel Rail 

1200 W x 600 H 
 

Bedroom 1 990 600 H x 1200 W 
Bedroom 2 1053 600 H x 1300 W 
Bedroom 3 629 600 H x 800 W 
Bedroom 4 686 600 H x 900 W 

(Toolstation n.d) 

 



   
 

   
 

Ventilation System Design: 

For this design an MVHR system is to be utilised to meet the AECB Carbon 
lite guidance. As stated in the AECB Carbon Lite guidance ventilation 
should adopt the Passivhaus requirements of 30m3/hr per person 
ventilation rate. For a 6-person occupancy this results in a continuous 
supply of 180m3/hr, ensuring complete moisture control [AECB 2025 & 
Passivhaus Trust 2018].  

To comply with the AECB and Passivhaus standards a minimum heat 
recovery of 90% should be incorporated into the design to ensure the 
system can reclaim almost all heat outgoing. Additionally, a target specific 
fan power of under 0.45W/m3/hr to minimise electric consumption of the 
ventilation system [AECB 2025 & Passivhaus Trust 2018]. 

The unit is to be installed in the utility room on the ground floor, a 
maintenance footprint of 600mm has been included in the design to allow 
for easy maintenance of the unit. As per the Passivhaus good practice for 
MVHR a 10mm undercut will be on all internal doors to allow for air transfer 
between rooms [Passivhaus Trust 2018]. 

By specifying the requirements at a higher standard than the building 
regulations we can account for the whole life of the building by significantly 
reducing future heating costs as well as being a future-proofed asset. 



   
 

   
 

 

Electrical Systems Design 

Lighting Strategy: 

The lighting design for this development is engineered to exceed the 
minimum standards outlined in Approved Document L Volume 1. Lighting 
within the property will be supplied by LED units with a minimum 80 lm/W 
to reduce the electrical demand. Zonal control will also be used in larger 
rooms like the kitchen/diner this allow for the occupant to only light the 
sections of the room in use helping to further reduce energy consumption. 
All external lighting will use motion sensors and daylight cut-off switches to 
prevent the lighting from operating whilst not in use or during the daytime 
[Scottish Executive 2007 & Welsh Government 2024].  

Small Power Distribution: 

The small power layout is designed for a 6-person occupancy, ensuring 
that the property can handle modern electrical load without the need for 
extension leads. High-load appliances are grouped into the utility room 
and kitchen with their own dedicated spaces and electrical connections; a 



   
 

   
 

dedicated circuit will be provided for the MVHR to ensure operational 
continuity. Additionally, a service zone will be provided on all external walls 
and internal partitions to maintain the airtightness within the property 
[Passivhaus Institute 2020 & Welsh Government 2010]. The consumer unit 
will be in the utility room with a clear 600mm maintenance zone marked on 
the design drawing. 

Telecommunications and Future Proofing: 

As part of the Approved Document Part R all new dwellings need to include 
the infrastructure for a connection to a 1 gigabit network [Welsh 
Government 2025 & Welsh Government 2023]. This can be provided by 
fibre-to-the-premises (FTTP) which allows for the high 1 gigabit speeds 
required [Neos Networks (n.d)].  To future proof the property and provide 
connection points category 6 shielded data points should be provided to 
the lounge and all four bedrooms, supporting the shift toward increased 
bandwidth demand. By providing a high-speed connection into the 
property we can utilise smart home integration by using Wi-fi enabled 
thermostats to remotely access the heating controls and develop heating 
programs. This helps to further reduce heating expenditure [Uswitch (n.d)]. 



   
 

   
 

 

Public Health and Life Safety 

Above and Below Ground Drainage: 

The drainage design follows technical standards defined in Approved 
Document H (Welsh Government 2010). 

A 110mm PVC single stack system is specified and located internally 
within the ground floor utility room. This location allows the stack to serve 
the utility appliances, ground floor W/C and the first-floor bathroom. To 
limit noise, transfer the SVP will be boxed in with 12.5mm Sound bloc 
Plasterboard [British Gypsum (n.d)] and will be wrapped in 25mm acoustic 
mineral wool in order to comply with Approved Document E (Welsh 
Government 2010). 

Placing the SVP adjacent to the external utility door provides a strategic 
advantage for maintenance. An internal rodding eye will be installed at the 
base of the stack with an access hatch to allow for easy clearing of 
blockages. All foul drainage will be dispersed into the mains foul drainage 
system with a manhole for rodding or jetting. 



   
 

   
 

Surface Water & SuDS: 

In accordance with Welsh Statutory Standards, surface water is separated 
from foul drainage and should be manage by Sustainable Drainage 
Systems (SuDS) (Welsh Government 2019). The site layout utilizes 
permeable paving and a rear garden soakaway to handle storm surges 
helping to ensure the development is resilient against flooding. 

Fire Suppression: 

In alignment with the Domestic Fire Safety (Wales) Measure 2011 (Welsh 
Government 2020), an automatic fire suppression system is mandatory for 
this dwelling. This system is designed to meet BS9251 Category 1 
standards. Concealed overhead sprinkler heads are specified for all 
habitable rooms (lounge, kitchen/diner, bedrooms 1-4). The control valves 
and flow switch are to be fitted to the utility room opposite the sink unit, 
this ensures they are accessible for annual testing. The system will be 
mains fed via a 32mm incoming water main which must deliver 100L/min 
at 2 bars for at least 10 minutes, to ensure hydraulic performance during 
an emergency, a priory demand valve is installed on the cold-water feed. 
This ensures during an emergency the valve automatically isolates the 
domestic water supply (BSI 2021). 

Compliance WHQS23: 

The public health design also aims to satisfy the Welsh Housing Quality 
Standards 2023 by prioritising safety and maintainability. By locating the 
SVP in the utility room and including additional soundproofing, the design 
isolates potential noise and maintenance issues from the living areas, 
supporting a high-quality living environment. Additionally, the separation of 
surface water prevents hydraulic overloading of the public sewer, fulfilling 
the environmental resilience criteria of the standard (Welsh Government 
2024). 



   
 

   
 

 



   
 

   
 

Product Specifications 

The following products have been chosen to ensure compliance with 
Welsh Building Regulations. 

Boiler Worcester Bosch Greenstar 8000 
Life 

Heating Controls Hive Active Heating Multizone 
Ventilation Zehnder ComfiAir 225 
Internal Lighting Aurora Mpro 
External Lighting Steinel L 800 SC 
Consumer Unit Hager Design 30 Consumer Unit 
Small power MK Logic Plus 2-gang Double Pole 

Switched Socket. Mk Grid Plus for 
high load appliances. 

Telecomms Excel Networking Category 6A 
F/FTP (Shielded) Cable & MK Logic 
Plus Cat6 Shielded Modules. 

SVP & Waste Pipework 110mm PVC single stack   
Fire Suppression Rapidrop RD208 Residential 

Concealed Sprinker 

 

Critical Appraisal and Evaluation 

Sustainable Futures and Whole Life Performance: 

The M&E design for the HT641 typology has been critically evaluated 
against net zero operational scenarios outlined in the technical feasibility 
study.  

By prioritising Passivhaus standard airtightness of 0.5 m³/m²/hr overactive 
renewable energy generation, the design reduces the dwelling’s primary 
space heating demand.   

While the specified Zehnder ComfoAir 225 represents a higher initial 
capital cost compared to a standard system (Mechanical Extractor Fans), 
the whole life appraisal demonstrates that it’s 92% heat recovery efficiency 
is the primary driver for the net zero target. Additionally, without this unit, 
the potential for damp and mould increases due to the exceptional 



   
 

   
 

airtightness. This unit operates to ensure occupant health and comfort is 
maintained. 

The heating system design operates at a flow temperature of 55 Degrees 
Celsius. Although a gas-fired boiler is specified for the current build phase 
to reduce capital expenditure, the radiator sizing and 400mm service voids 
ensure the property is heat pump ready. This allows a seamless transition 
to low-carbon technology at the end of the boiler's lifecycle without 
invasive retrofitting. 

Safe Installation and Maintenance: 

In compliance with CDM Regulation 2015 (The Construction (Design and 
Management) Regulations 2015), the design practises the safety of 
occupants and maintenance personnel throughout the building’s lifecycle. 

The decision to allow for maintenance clearances during the design phase 
allows for clear access to systems requiring routine maintenance, this 
helps to ensure the systems can easily be maintained without the risk of 
injury or requiring invasive maintenance. 

Alignment with WHQS23: 

This design aims to accommodate the affordable warmth and 
decarbonisation sections of the Welsh Housing Quality Standards 2023. By 
reducing air leakage and recovering 92% heat on exhaust air the design 
minimises the resident’s exposure to fluctuating energy prices, a core 
requirement for social and affordable housing. WHQS23 also mandates 
the prevention of damp and mould (Welsh Government 2024), the 
continuous mechanical ventilation ensures relative humidity remains 
stable, protecting both the building fabric and health of occupants. 

Conclusion: 

This report presents an integrated M&E design, fully compliant with current 
Welsh Building Regulations and Net Zero targets.  

The design prioritises a fabric first approach, utilising Passivhaus standard 
airtightness and thermal bridging prevention with a 92% efficient MVHR 
system to reduce space heating demand. This minimises the reliance on 



   
 

   
 

the combination boiler while the radiators and ceiling voids allow for future 
decarbonisation. 

Crucially, the specification addresses Welsh Statutory requirements 
through a Fire Suppression system and SuDS drainage, ensuring 
compliance with WHQS23 for safety and affordable warmth. 
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