

2205142		
M&E Specification Report 

1.0 Executive Summary
This report provides a full Mechanical & Electrical (M&E) design specification for a new-build domestic dwelling in Wales: a 4-bedroom / 6-person two-storey house with GIA 110.4 m².
The design prioritises:
· compliance with current Building Regulations (Wales/UK)
· low-carbon operation and whole-life performance
· safe access for maintenance
· futureproofing and occupant usability
The recommended building services strategy is based on low-carbon technologies shown within the project specification and drawings:
· Vaillant aroTHERM plus 5kW Air Source Heat Pump (ASHP)
· EnviroVent energiSava 200 MVHR unit (89% heat recovery)
· Mixergy smart hot water cylinder (150–210 L)

2.0 Introduction
This M&E specification has been prepared for an academic purpose and is based on the architectural layout plans and project specifications provided. It is not purely a commercial design exercise: emphasis is placed on evaluation, justification, system selection and ‘whole life’ implications.
The report covers the required systems:
· Lighting
· Small power
· Above & below ground drainage
· Ventilation
· Heating
· Domestic Hot Water
· Sprinklers
· Telecoms
 
3.0 Building Description and Assumptions
3.1 Building summary
The dwelling is a modern two-storey home with the following key spaces:
Ground floor: lounge, kitchen/dining, utility, WC/shower, store, hall
First floor: 4 bedrooms, bathroom, landing, airing/services cupboard (AC)
The drawings show accessibility features including indicative through-floor lift space and ceiling hoist provision, supporting future-proofing and inclusive design.
3.2 Key assumptions
· Building fabric is assumed to be designed to current Wales Part L standards, enabling efficient low temperature heating.
· Occupancy assumed at 6 persons (4-bedroom family dwelling).
· Drainage assumed to connect to site foul and surface water infrastructure, unless SuDS is required.
· All systems will comply with relevant British Standards and Building Regulations, and manufacturer installation requirements.

4.0 Mechanical Services Specification
4.1 Heating Design – Air Source Heat Pump
4.1.1 Selected system
Heating is provided by an air source heat pump: Vaillant aroTHERM plus 5kW, positioned externally as shown on the architectural services layout and elevations.
4.1.2 Options appraisal
· Gas boiler + radiators: lower capital cost but high operational carbon; not aligned with net zero goals.
· Direct electric: simple but high operational cost and inefficient.
· ASHP + low temperature distribution (selected): best balance of performance, carbon reduction, and lifecycle value.
ASHP is selected as the most sustainable and future-proof solution.
4.1.3 Heat distribution and emitters
Low temperature heating distribution shall be used to maximise heat pump efficiency. Recommended emitter arrangement:
· UFH on ground floor for comfort and efficiency at low flow temperatures.
· Low-temperature radiators on first floor for simpler construction build-up.
Zoning strategy:
· Zone 1: ground floor living spaces
· Zone 2: first floor sleeping spaces
This provides effective temperature control and reduces unnecessary heating.
[image: ]Here is a diagram showing the proposed heating design:
(Figure 1)
[image: ]Figure 1 shows the UFH in red and also a towel radiator in blue in the bathroom.
(Figure 2)
Figure 2 shows the radiator plan for the first floor with the radiator in the bathroom being a towel radiator.
4.1.4 Controls and optimisation
The system shall include:
· weather compensation
· programmable zone thermostats
· TRVs where radiators are used
· user-friendly controller in a central location
This ensures improved performance-in-use and reduces the common performance gap found in low carbon dwellings.
4.1.5 Maintenance and safe access
The ASHP must maintain manufacturer clearances shown as hatched zones on drawings, ensuring air flow and safe servicing.
Key maintenance/safety requirements:
· vibration isolation to reduce noise transmission
· condensate management (drain to suitable discharge point)
· local isolator for safe electrical maintenance

4.2 Domestic Hot Water (DHW)
4.2.1 Selected DHW system
DHW is provided via Mixergy smart cylinder (150–210L) located within the services/airing cupboard.
Mixergy cylinders improve operational efficiency through smart heating and stratification, reducing wasted energy and integrating effectively with heat pump operation.
4.2.2 Sizing evaluation
For a 6-person dwelling, 210L is recommended due to higher peak demand (multiple showers and bath use). Final capacity selection can be confirmed via SAP calculation and expected flow rates.
4.2.3 Safety
The DHW system will include:
· periodic pasteurisation cycle
· thermostatic controls
· TMVs to outlets where appropriate (scald prevention)
Pipework insulation and short pipe runs are specified to reduce heat loss and improve efficiency.

4.3 Ventilation – MVHR (Mechanical Ventilation with Heat Recovery)
4.3.1 Selected system
The dwelling is served by EnviroVent energiSava 200 MVHR, as shown on the drawings provided:
· 40–245 m³/h
· 89% heat recovery
· SFP 0.79 W/l/s
MVHR is appropriate for modern airtight dwellings, improving indoor air quality (IAQ) and reducing ventilation heat losses.
4.3.2 Options appraisal
· Natural ventilation: inconsistent IAQ and high heat loss
· MEV (Mechanical Extract Ventilation): improved extraction but no heat recovery
· MVHR (selected): best overall performance, IAQ and sustainability
4.3.3 Ductwork strategy
Supply air: lounge, bedrooms, circulation areas
Extract air: kitchen, utility, WC/shower, bathroom
[image: ]The ductwork will be hidden in the ceiling void, and the valves will be installed into the ceilings. Here are some diagrams to show the ventilation design. 
(Figure 3)
Figure 3 shows the ventilations valves, supply valves in blue and extract valves in yellow. All the ductwork goes back to the MVHR box where stale air is removed and fresh air is extracted. 
Kitchen note: MVHR extract does not replace a cooker hood requirement for grease capture; separate hood arrangement must be specified.
[image: ](Figure 4)
Figure 4 shows the first floors ventilation valves with the same key as figure 3. 
4.3.4 Commissioning and maintenance
MVHR requires:
· commissioning of flow rates
· balanced supply/extract
· accessible filter replacement schedule (6–12 months typical)
Unit location must provide safe maintenance access in the services cupboard.

5.0 Electrical Services Specification
5.1 Lighting Design
5.1.1 Design objectives
Lighting shall provide:
· safe illumination and visual comfort
· energy efficiency and Part L compliance
· good switching control and occupant usability
· long-life, low maintenance operation
5.1.2 Lighting types
All fixed lighting shall be LED-based:
· downlights in circulation/wet areas
· pendant/feature lighting over dining
· IP-rated fittings in wet zones
· external PIR/security lighting at entrances
5.1.3 Control strategy
Switching strategy prioritises safety and convenience:
· 2-way switching to hall and stairs
· kitchen/dining zoned switching
· bedroom switching at entry and bedside (recommended)
5.1.4 Whole-life value
LED lighting significantly reduces replacement frequency and lifecycle cost; standardised fittings simplify maintenance and spares.

5.2 Small Power (Socket Outlets and Appliance Supplies)
5.2.1 Design objectives
Small power shall provide safe and adequate outlets to avoid extension lead reliance, supporting modern domestic use patterns including homeworking and smart devices.
5.2.2 Socket strategy
Enhanced socket provision is recommended:
· multiple double sockets in lounge for entertainment/IT
· high socket density in kitchen for appliances
· dedicated utility outlets for washing machine/tumble dryer
· bedroom sockets for desks and bedside charging
· external sockets front and rear (IP-rated)
5.2.3 Circuit design
Recommended circuits:
· kitchen ring or radial (high load)
· utility radial/ring (high load appliances)
· GF sockets ring
· FF sockets ring
· dedicated circuits for fixed loads (ASHP ancillaries, MVHR, cooker)
5.2.4 Protection strategy
Preferred consumer unit design:
· RCBO per circuit to minimise nuisance tripping
· SPD recommended for protection of electronics and controls
· RCD protection per BS 7671
This approach improves safety, reliability and maintainability.

6.0 Drainage Design Specification
6.1 Above ground drainage
Above ground foul drainage shall include:
· WC soil discharge: 110mm
· waste: 32/40mm depending on appliance
· trapped connections to prevent odours
· appropriate gradients to reduce blockages
A vertical stacked arrangement is recommended using a primary SVP aligned with wet rooms:
· GF WC/shower and utility
· FF bathroom above
This reduces pipework complexity and improves reliability.
6.2 Venting strategy
A vented SVP is recommended for robust foul ventilation and whole-life performance. AAVs may be used only where routing is impractical and must remain accessible for maintenance.
6.3 Below ground foul drainage
Below ground foul drainage shall:
· connect to inspection chamber network
· include rodding access at changes in direction and junctions
· use suitable pipe bedding/backfill to prevent settlement
6.4 Surface water drainage
Surface water shall be designed as a separate system:
· gutters/downpipes to surface water system or SuDS
Options appraisal:
· surface water sewer: reliable but dependent on local infrastructure
· SuDS soakaway (preferred where ground conditions allow): sustainable, reduces sewer burden
The selected approach must be confirmed through percolation testing and drainage authority requirements.
6.5 Maintenance access
Inspection chambers must remain accessible and not be obstructed by landscaping/fences, supporting safe maintenance and whole-life operability.

7.0 Domestic Sprinkler System Specification
7.1 System standard
A domestic sprinkler system shall be designed and installed to BS 9251 for residential occupancies.
7.2 Justification
Sprinklers provide:
· early-stage fire control
· improved life safety
· reduced property damage
· whole-life benefits (reduced rebuild waste/embodied carbon after fire)
7.3 Coverage strategy
System shall cover primary habitable spaces:
· lounge
· kitchen/dining (high ignition risk)
· bedrooms and circulation spaces
7.4 Water supply strategy
Water supply options:
· mains-fed (if pressure/flow verified)
· tank and pump (fallback if mains insufficient)
The design recommendation is to verify mains performance early and install the most reliable option for compliance.
7.5 Access and maintenance
Sprinkler valve set must be:
· labelled
· accessible (utility/cupboard)
· protected from accidental isolation
System requires commissioning certification and periodic checks.

8.0 Telecoms / ICT Specification
8.1 Incoming service (FTTP)
The dwelling shall be designed FTTP-ready with ONT positioned in an accessible dry location with power and safe fibre routing.
8.2 Structured cabling
A Cat6 structured network is recommended to ensure reliable high-speed connectivity for:
· lounge entertainment wall
· kitchen/dining
· all bedrooms (homeworking flexibility)
8.3 Wi-Fi coverage strategy
Two-storey layout requires planned Wi-Fi:
· router location central
· provision for mesh/APs (landing + ground floor living zone)
8.4 Whole life value
A labelled data hub with patch panel and space for switch/router improves maintainability and future upgrades.

9.0 Integration, Compliance and Safe Maintenance
9.1 Services coordination
Integration risks and coordination requirements include:
· sprinkler head positions coordinated with lighting and MVHR ductwork
· MVHR duct routes coordinated with floor structure
· SVP and waste stacks coordinated with wet room walls and acoustic requirements
· comms hub location coordinated with cylinder/plant to avoid overheating
9.2 Safe access and maintenance
Key maintenance provisions include:
· ASHP clearances maintained externally
· accessible MVHR filters and condensate drain
· labelled consumer unit with safe isolation
· accessible drainage inspection chambers
· accessible sprinkler valve set
· accessible comms hub/ONT
This explicitly meets module learning outcomes for safe installation and maintenance access.

10.0 Conclusions and Recommendations
This report specifies an integrated low-carbon M&E design suitable for HT 641 in Wales. The selected systems support high performance, occupant comfort and long-term sustainability.
Final recommendations
1. Adopt ASHP + low temperature distribution and ensure commissioning is prioritised to avoid performance gap.
2. Install MVHR as specified, with strict commissioning and filter maintenance strategy.
3. Provide efficient LED lighting with zoned controls and external PIR lighting.
4. Use RCBO-per-circuit distribution board design and provide sufficient socket outlets to avoid unsafe extension leads.
5. Design drainage for whole-life operability using stacked SVP strategy, accessible ICs, and SuDS where feasible.
6. Install BS 9251 domestic sprinklers with verified water supply.
7. Provide FTTP + Cat6 structured cabling with Wi-Fi AP provisions for reliable coverage.
Overall, the services design supports a future-proof, safe and efficient dwelling aligned to current regulatory direction and lifecycle thinking.
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