


The property will be converted into 5 duplexes and a single self-contained flat. Each of the duplexes will have a bedroom in the roof space. The room in roof will be insulated with 100mm PIR insulation at the stud walls, flat ceiling, and rafters. PIR has a lower thermal conductivity (0.022 W/mK) so will insulate better and reduce energy bills. The PIR boards are easy to cut and shape so will be able to fit into the odd shapes of the building without having to strip back the entire property.
The external walls will be insulated externally so that floor space is not compromised which tends to happen with internal insulation. Kingspan K5 would be an excellent choice as it is a space saving insulation choice which would be good for the narrow passageway to the southeast. The K5 has a rigid phenolic core, bracketed by a glass tissue board, and has a thermal conductivity value of 0.02 W/mK (www.Kingspan.com). Windproof layer for the external wall to stop thermal bypass.
Internal walls will benefit from acoustic plasterboard and additional insulation to reduce the transmission of sound from the neighbouring flats. Muteboard 4 offers a 49db noise reduction and is compliant with part E Building Regulations.
LED fixtures will be fitted throughout.
All single glazed and double-glazed windows will be replaced with triple glazed units. The outer pane reduces solar heat gain and aids insulation whilst the middle and inner low- emissivity pane reflects heat back into the room. The triple gazed units will reduce overheating whilst optimising the heat already in the room. These glazing types have a U-value of 0.8 W/m2K and a G-value of 0.21.
Each flat will be fitted with a mains gas condensing combination boiler to provide central heating and hot water. Most new combi boilers have an efficiency rating of 90-94%, meaning less energy is used to heat the space. They are compact and do not need a hot water cylinder like conventional boilers do. The hot water is heated instantly, to provide on demand hot water. The property is already connected to mains gas, so it seems the most appropriate choice. 
Recommend solar PV dependant on roof orientation. 
Whilst other, more renewable friendly, options are available, these are costly and take up valuable space. For instance, 6 air source heat pumps will take up valuable outdoor space at the property and will cost an average of £7,500 per heat pump for a total of £45,000. This doesn’t take into account the installation, or the radiators or underfloor heating needed. A shared heat pump system would be another option however, there are only a limited number of installers as this method of district heating has only been rolled out for a few years. It would also require a large ground source heat pump which costs in excess of £25,000 and is an invasive choice due to excavation to install the ground loops. 
Another option that could have been used but is impractical is biomass with community heating or district heating. The biomass boiler would be stored separately, and a heat exchanger would be fitted in each property with bills calculated easily from this. However, a biomass boiler, especially one that is automatically fed, takes up an enormous amount of space, which the property does not have. It would also need a fuel store, so even more space is used.
MVHR- inlet from every bathroom and expel into every living area. Red incoming, blue expelling. 
Due to the age of the property a full asbestos refurbishment- demolition survey (previously type 3) should be undertaken by the relevant professional to establish the location, amount and condition of any asbestos-containing material in the property. The survey will also analyse the damage of the ACM and if any remedial works will need to be done to remove the asbestos prior to refurbishment. 
A radon survey may be carried out due to condition of the property and its age to ensure safe levels of radon gas are measured throughout. The property may be in an area naturally higher in radon so it would be a sensible decision to carry out a radon survey.
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(Public Health England, 2022)
Full rewire will be required for the refurbishment.
All flats to have a centralised mechanical heat ventilation system (MVHR) system to provide fresh filtered air whilst retaining most of the energy that has been used to heat the building. Each shower room will have an extractor to supply warm air to living areas via an inlet. 
Room1- remove partition walls and stud walls. Take floor out, lay damp proof membrane, lay concrete slab with insulation on top followed by vapour control layer and lastly screed to finish. Take down ceiling, build structural elements for stairs, rejoist. Soundproof insulation between ground floor and first floor (room in roof), soundproofing boards in between joists. Below ground drainage and pipework. 
Room 2- as same as room 1. Room 1 & 2 possible extension, walls thicker and lower floor. Still beam needs to be maintained in the new arrangement of flats. 
Room 3- remove incoming utilities and re-site them in a communal area, possibly the main entrance.
Room 4- demolish walls, take ground floor floor up to get rid of suspended floor and replace with solid floor with insulation and floor covering of choice as labelled above.
Room6- new incoming mains will be in this area, upgrade external doors to high performance external doors.
Room 7- remove concrete slab, create service void on existing masonry, replace window, joists may be needed further investigations to see if sufficient. 
Room 8-dig floor up, remove stud walls to create new layout for flats. Lay new solid floor as specified above. Create new floor to create mezzanine for flat 6. 
Room 9- take up floor, take down ceiling, overboard with homogenous insulation, check joists are appropriate size and condition. Reinstate missing skylight. 
Room 10- same as room 9, pipework to be removed, internal tile and airtight seal but keep access for maintenance for manhole cover. Will run services from here.
Room 11- dig floor up, new roof with skylights to combat the possible leak. New windows to triple glazing units.
Room 12- remove random struts and ensure trusses form the basis for the room divisions. Stabilise purlins with new timbers to ensure they hold current rafters. Would be prudent to have a structural engineer sign off on this, and any other structural remedial work.
Room 13- remove flue, remove existing air conditioning unit, fit skylight around existing purlins. 
Room 14- flat ceiling insulation, new plasterboard, open up floor for stairs and ensure enough head height (same for room 12 and 13). Incorporate king posts into stud walls. 
Retaining wall- assess and re-render. Retaining wall needs to be rebuilt. Install land drain to ensure good drainage to keep moisture away from the building.
Externally- Remove the cover of the covered external area to create an outdoor patio space accessed privately by each flat (flat 1,3,5 and 6) via high performance external doors.
Damp proof course throughout.
All 6 flats meet RIBA space standards of 37m2 for minimum size so flats meet this criteria rather than the proposed 35m2 minimum.
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