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				In line with the broader sustainability goals of the University and other Colleges, Queens’ are committed to decarbonise their estate. The refurbishment and upgrading of the Erasmus Building offered an opportunity for wider improvements; its flat roof gives precious access to ambient air as an energy resource for heat pumps to supply not only Erasmus but, potentially, many of the neighbouring buildings on the site.

				 The design of the building was originally developed by Sir Basil Spence around 1957; construction started in 1959 and the building was first occupied in 1960. The building provided 43 student rooms and two Fellows’ sets, untraditionally arranged along corridors with a staircase at each end. Oddly, at first floor level the corridor was discontinuous, with student rooms served only from K stair at one end and a pair of Fellow’s sets served from L stair at the other. As well as decarbonisation, the brief initially was to improve accessibility and provide lift access to the building. As the scheme developed the scope of the refurbishment was widened to include new en-suite shower rooms, lighting, furnishings and furniture throughout.
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				While no two decarbonisation projects are identical, many of the issues encountered and lessons learnt during the Erasmus Building refurbishment are likely to be more broadly relevant to other refurbishments and decarbonisation programmes. It therefore provides a useful exemplum for scalable deep retrofit of College buildings. This booklet is intended as a summary of some of the key decisions taken and a review of lessons learned.
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				In 2022, Haysom Ward Miller Architects were appointed by Queens’ College to lead the refurbishment and decarbonisation works of the Erasmus Building. 
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				Original Basil Spence development elevations

				1 February 1958

				2 March 1958

				3 July 1958

				4 July 1958

				source: Queens’ College

			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				5

			

		

	
		
			[image: ]
		

		
			
				ERASMUS BUILDING

			

		

		
			[image: ]
		

		
			
				The Erasmus Building is not listed but is identified as a ‘Building of Local Interest and is a prominent landmark in a Conservation Area. That it was the first modernist building on the Backs (only a couple of years after the neighbouring Tudor-style Holford Building at King’s) and designed by Sir Basil Spence (architect of Coventry Cathedral and, at the time, President of the RIBA) adds to its significance. Spence was keen to work within the existing College palette of materials of brick and limestone. Although it is elevated on the typical Modernist arcade of pilotis, the construction of the building is an unusual hybrid, with reinforced concrete slabs and occasional shear walls supported on unreinforced brickwork piers, arches and partitions. The concrete elements are generally hidden on the exterior behind brick and stone (an unusual darker variety of the then-popular local Williamson Cliff brick with Guiting stone from the Cotswolds, rather than the more familiar limestones from Lincolnshire). 

				 We were aware that the Conservation Officer would therefore be consulted about our proposals and the the Twentieth Century Society would be asked to comment.

				 The planning process was more straightforward than we might have expected. At the pre-app stage we were able to show that we had researched the architect’s original design intentions and ethos which reassured that Officer that care was being taken. We knew that our proposals to change the fenestration and add solar shutters on the prominent south and west elevations were bound to be examined closely, but the planners were sympathetic to the College’s desire to improve thermal comfort for residents and reduce energy use. We were able to show precedent for use of highlight colour both in Spence’s own architectural studies and the work of Le Corbusier, whose pioneering modernist theories had inspired the composition of the building. 
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				While planning authorities and policy might be broadly receptive to proposals to make buildings more sustainable, this can be trumped by concerns about the impact of such alterations on neighbours or historic contexts. This perceived impact can be visual or acoustic. 
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				Decarbonisation works often raise issues of visual or acoustic impact about which planning authorities can be sensitive, especially in protected historic contexts. On the Erasmus project the design team was able to pre-emptively calm these concerns with early drawings from the architects’ 3D computer model to demonstrate minimal impact on sightline and views, while the energy/services consultants presented existing and projected noise levels. In other contexts perceived by the planners as less sensitive, they might be more willing to consider an alternative approach to unashamedly celebrate the new technologies that will enable decarbonisation.
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				Ground floor plan with new lift lobby
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				First floor plan 

				New adaptable set highlighted
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				View from the south-west

				All photographs by Richard Fraser, unless otherwise credited
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				Programme

				Project Timescale

			

		

		
			
				As with most College accommodation projects, the construction period was tightly constrained by key dates in the academic calendar. The College appointed the project team 24 months before proposed start on site, beginning with a feasibility study to confirm project scope and budget and moving on through preparation of the planning application and then technical design, tender and contractor appointment. A summary of the project timeline is illustrated opposite.

				 As the College was keen to maintain high quality, a traditional procurement route was chosen as the best option, with a contractor’s design portion for elements of the services installation and specialist items like the sliding external solar shutters. 

				 It was hoped that having the contractor on board early might allow time for some exploratory opening up and investigation before site commencement but, in the event, site work was limited by overlap with the exam quiet period. It did mean that the contractor and College could be well prepared for site setup and enabling work to start as soon as the building was vacated.
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				Contemporary photograph of the Erasmus Building, 1960

				source: RIBA Collection
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				View from the west, with new solar shutters and external rooftop plant room
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				Given the site’s location at the centre of the College campus and the many operational and logistical complexities involved, it was important that all tendering contractors had a strong understanding and experience of working within Cambridge Colleges. This specialist experience was crucial to help ensure the project was delivered on time, with minimal impact on surrounding occupied buildings and the day-to-day running of the College. The project was traditionally procured using a single-stage tender route; however, the tender was deliberately undertaken early, with the contractor brought on board with a long lead-in period of approximately four months. This allowed sufficient time for detailed planning of the works and early 
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				Procurement and Contract

			

		

		
			
				procurement of subcontractors and long-lead items; the College was also willing to pay the contractor for orders and down payments made during this period to facilitate immediate progress after site possession. Separate contracts were signed for the ‘VAT applicable’ and ‘non-VAT’ elements of the work, simplifying a significant saving for the College. 

				 The appointed contractor, Regent Construction, have successfully completed many projects within the Colleges and the city centre and used this expertise throughout. Access to the works was through a single narrow gateway and had to be safely managed as it is also used by College members; developing these compound and access arrangements were a key task during the lead-in period. As the Erasmus Building is surrounded by courts, gardens and other buildings that remained occupied throughout, and abuts the College boundary, programming and sequencing of works was closely co-ordinated by Regent with the consultant team and with the College throughout the project to minimise impact on students, Fellows and events at Queens’ and neighbouring colleges.
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				View of the entrance from the south
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				No matter how thorough the pre-contract surveys, deep refurbishment of this sort inevitably brings to light some unexpected details. It was important that the whole project team, contractor and consultants, were able to respond quickly and adjust the proposals as necessary. 
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				Having an entire consultant and contractor team based within a few minutes’ of the site was a significant advantage to facilitate this rapid and close co-ordination of the developed technical design as work progressed. On more than one occasion the contractor flagged an unexpected difficulty that had been uncovered in the morning, and the relevant consultant had visited, assessed the problem, developed a solution with the contractor and passed to the project manager for formal instruction before the end of the day.
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				The Queen’s College of St Margaret and St Bernard

				Northmores

				Haysom Ward Miller Architects

				Joel Gustafsson Consulting

				3G Construction Consultants

				CAR Ltd

				Turley

				BB7

				RH Building Consultancy Ltd

				Regent Construction (Cambridge) Ltd

			

		

		
			
				Client

				Project Manager

				Architect

				Services/Energy Consultants

				Quantity Surveyors

				Structural Engineers

				Planning Consultant

				Fire Engineers

				Building Control

				Main Contractor

			

		

		
			
				The team comprised of the following bodies:
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				Contemporary photograph of the Erasmus Building, 1960

				source: RIBA Collection
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				As originally constructed, the Erasmus Building had the poor thermal performance typical for its period. Walls were mostly uninsulated cavity brick/blockwork, with an uninsulated in- situ concrete roof and minimal insulation in the concrete first floor slab below which is open space. Windows were single-glazed and aluminium framed, with little draught-proofing. Space heating was originally by electric fires and convectors in individual rooms, but these were replaced later when radiators were installed, supplied via the local College heating main by gas boilers in an adjoining building. The main K staircase was originally open to outside at the bottom, allowing cold air up into the centre of the building; it was enclosed with a glazed draught lobby at ground floor level in 2014.
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				In this condition overall annual carbon emissions were estimated to be about 79 tonnes CO2e. Rooms tended to be cold in winter (especially on the top floor and in the rooms behind the stone façade that faces the river, which had a barely insulated solid concrete/stone construction); conversely, south and west facing rooms tended to overheat in summer due to solar gain through their large windows and solar heating of the roof slab.

				The broad strategy for decarbonisation was therefore fourfold:

				> Improve insulation in the building envelope, including walls, roof and windows

				> Take advantage of the parapeted flat roof to install air source heat pumps to meet the building’s space heating and hot water needs

				> Provide adjustable solar shading for the west- and south-facing windows and reduce their size a little

				> Provide whole-building ventilation with heat recovery

				Earlier decarbonisation studies had explored the use of the roof to primarily carry photovoltaic panels, but the calculated benefits of using 
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				Solar shading

				To stop the building from overheating, the size of the window openings was reduced and sliding automated screens added to the south and west facing facades

			

		

		
			
				Solar panels

				Remaining space on the roof has been used for the installation of photovolataic (PV) panels to help supply the electrical needs of the building and the surrounding College site
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				the area for heat pumps instead were significantly greater. With the majority of Queens’ buildings having pitched roofs and grade I or II listed, the flat roof of the building represented one of the only places on the central College site where heat pumps could sensibly be installed and this was too good an opportunity to be squandered. 

				 The roof area is sufficient not only to meet the needs of the Erasmus Building, but to also provide heat for many of the other buildings in neighbouring courts in the future. In the interim, open spaces on the roof have been fitted with PV panels. Work to install these further heat pumps is currently ongoing to deliver decarbonisation for these buildings during the summer of 2027, without major decant or disruption.

			

		

		
			
				13

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				Insulation

				> Adding insulation to the external walls, soffit and roof

				> Replacing old windows with new high performance glazing

			

		

		
			
				Air source heat pumps

				An array of heat pumps installed at roof level to serve the needs of the building itself and the surrounding buildings in the future 
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				Thermal envelope improvements vary in complexity and potential benefit from building to building. In this case, the brick cavity wall construction allowed retrofit of cost-effective mineral wool internal wall insulation and insulation of the flat roof slab was also relatively straightforward.
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				Overheating

				The prominent west and south facing façades with their large windows had been prone to overheating since the building was completed and this became increasingly acute in recent heat waves, most notably 2019 and 2022. Long term sustainability could only be delivered if this was addressed.

				 With the form of the building fixed, dealing with the solar gain was the main focus. HWM’s solu-tion of external solar shading with slightly reduced glazed area on these elevations cuts solar gain by 90% whilst allowing a background level of natural light to reflect from up from below.

				 The effectiveness of the solution was tested when England experienced its warmest June on record in 2025. Temperatures were monitored by the building management system with the me-chanical cooling turned off and windows closed. Analysis showed that the two rooms with closed shutters remained consistently 2–4 degrees cooler than the control room which had the shutters left open. The internal temperatures of the shuttered rooms remained up to 11 degrees cooler than the peak external temperature of 37 degrees.

				 Further mitigation is provided through the heating system. During the summer months the same pipes, pumps and radiators are repurposed for ‘light’ cooling. In this mode excess heat is absorbed from the rooms and transferred to the DHW system by preference, or to the air if no 
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				load is present. To reduce energy consumption associated with this by preventing energy-intensive misuse, cooling can only be selected when the shutters are closed, activated by a simple security contact and controlled by the building central control system. The times at which light cooling is valuable are completely in phase with solar intensity, allowing the PVs on the roof to provide the electricity required.

				 The combination of solar gain reduction and light cooling allow comfort conditions to be provided even during extreme heat waves, arguably the most important factor in delivering long term sustainability.

				 

				Overall impact

				The building was commissioned in April 2025. Comfort conditions have been delivered throughout a consistently warm summer and cold winter. Monitoring has confirmed that peak heating demand has been reduced from 110 kW to 35 kW. The building operated 

			

		

		
			
				completely passively (without heating or cooling) from late August to 22nd October – at which point the daily average temperature was under 11ºC.

				 The energy used (measured directly from the incoming electricity meter) scaled to account for the occupancy from June suggests an EUI (energy use intensity) of 36 kWh/m2/yr. This reduces to 32 kWh/m2/yr when the PV generation is considered. Prior to the work, the building used ~300,000 kWh of gas per year (in addition to electricity for lighting etc); this has reduced to ~40,000 kWh in total electricity use. This represents a measured reduction of nearly 85%.

				 Although it is noted that review is required following a full year of operation, this remains a positive direction of travel for performance for a building. Carbon emissions have reduced from 56 to 5.4 tonnes CO2/year. 
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				Annual carbon emissions (tonnes CO2e)
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				1 Original corridor interior, 1961

				source: RIBA Collection

				2-3

				Corridor spaces during construction

				showing services installation

			

		

		
			
				Mechanical Ventilation with Heat Recovery (MVHR) is a well-established technology to achieve better air quality and further sustainability gains in buildings. As insulation levels increase, the energy losses due to air leakage and ventilation become more significant. In addition, without mechanical ventilation, building fabric improvements can sometimes reduce natural air leakage to the point where problems with humidity and even mould growth may arise. Installation of MVHR is therefore becoming a default in new buildings where low-energy use is part of the brief. In refurbishment, however, installation of MVHR can be more difficult to accommodate.

				 In the Erasmus Building, the ceiling voids over the central corridors provided an obvious potential route for ductwork and MVHR was included in the proposed decarbonisation work. 

			

		

		
			
				Simplifying slightly, two heat exchange/fan units on each floor, one adjacent to each staircase, extract humid air from gyp rooms and en suites and recover the heat to pre-warm supply air to bedrooms and teaching rooms. To avoid issues of acoustic crosstalk between spaces, the ductwork is arranged on a ‘spider’ or radial basis with each space supplied by a separate duct that runs back to a central manifold close to the fan unit. The system was sized and specified at tender and some key areas close to the manifolds were modelled to ensure that there was sufficient space at the likely pinch points. Detail design was a contractor design item.

				 In practice fitting the large number of ducts proved one of the more complicated parts of the project. Unexpected pinch points were encountered where concealed structural elements blocked proposed routes and more of the ceiling space was filled with other services than had been envisaged. Alternative routes had to be found for some ducts and the new ceiling had to be dropped slightly lower than the existing. Fire and smoke protection of the duct penetrations between compartments was complicated and a significant cost, and regular maintenance testing of the large number of powered fire dampers 
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				above the corridor ceilings will be a considerable undertaking for the College. Because of its complexity and the difficulty of access above the existing ceilings the detail design of the complete duct system could not be finalised until the building was stripped out and work was under way, leading to knock-on last minute redesign of ceiling and lighting layouts and resulting pressure on the construction programme.

				 The finished system will provide excellent air quality throughout the building and help to reduce energy use. Nevertheless, its installation was more complicated and time-consuming than expected or programmed, even in a building like Erasmus with relatively convenient ceiling voids in the central corridors, and the necessary fire dampers will be a significant future maintenance responsibility.
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				When the Erasmus Building was originally constructed it had communal shared toilets and shower rooms and very basic gyp spaces on each floor. The bedrooms were partitioned to create en suite showers in 1997 - in turn allowing the gyps to be enlarged to accommodate more storage space and fridges for students - but after 25 years’ service these facilities were all in need of updating. 

				 The original furniture and soft furnishings from the building had largely been replaced over time with standard particleboard contract furniture, but the result was a mixed set of fittings that didn’t always work well in the available space.

				 The proposed installation of a lift in the building presented an opportunity to create more accessible or adaptable accommodation for the College. A new larger adaptable set has 
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				Upgrading 

				Facilities

			

		

		
			
				been formed on the first floor, with a wheelchair-accessible en suite shower room, an adjustable height mini-kitchen, wider doors and more space than the standard rooms. The intention is that this room provides a baseline level of accessibility for a wheelchair user, but can be further adapted for a particular resident.

				 Provision has also been made for universal access to the supervision rooms on the second and third floors of the building including upgrading the nearby toilets to accessible standard and widening doors where possible. Both staircases now have wheelchair refuges with assistance call points on each floor. Doors to communal spaces now either have powered opening linked to the College security system, or have been wired to allow straightforward conversion to powered opening in the future with minimal disturbance.

				 As well as accommodating students, during the holidays, particularly over the summer, the rooms are used by visitors attending conferences or summer courses. The energy-saving systems within the rooms might be less familiar to these occupants and HWM helped the College to put together simple information about how they work and why the improvements have been made. This is designed as a series of web pages that can be accessed using a QR code within the room. 
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				View of a typical gyp room
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				En-suite shower rooms

				The 25-year-old existing shower rooms in the Erasmus Building were tired and required significant regular maintenance. The space partitioned off to create these en-suites in the 1990s was adequate but minimal, leaving few options for alternative layouts. Some degree of off-site prefabrication was almost essential to meet the programme and a single point of responsibility for design, fabrication and installation was desirable from both a College and contractor point of view. On the other hand, access to the en suite rooms was quite tight and exact dimensions varied slightly from room to room. 

				It was clear that large prefabricated modules would be impractical.

				 Haysom Ward Miller were aware of the en suites made and installed by On the Level (OtL) for refurbishment of student accommodation for King’s College. OtL manufacture shower room/wet room floor trays by CNC machining with inbuilt falls from solid birch ply; these are produced and given an initial waterproof coating at their factory in Bedfordshire, then installed on site by OtL fitters and given their final finish of sheet flooring or tile. Wall panels, boxings and built-in furniture can also be CNC machined and fitted. This approach combines both the advantages of prefabrication with 

			

		

		
			
				the flexibility of small-run custom manufacture.

				 Haysom Ward Miller produced initial design drawings for a typical en-suite; these were developed and priced by OtL and the figures given to tendering main contractors for inclusion in their tenders. In late April 2024 (once a contractor was appointed but in the extended gear-up period before start on site), OtL fabricated a full scale mock-up at their factory for a visit by the College, contractor, project manager and architect. This used some generic finishes and sanitaryware but it was very helpful as a starting point to identify remaining decisions required and allow discussion of preferred finishes/fittings and details such as servicing and valve positions.

				 Once the existing en-suites were stripped out of the building OtL took full measurements on site to prepare their detailed fabrication drawings. Assuming that the existing en suites, while looking identical, might have some dimensional variation, HWM worked out a base proposal that would allow for dimensional tolerance to be accommodated in areas that would be hidden or covered. OtL adopted this approach but eventually produced the ‘standard’ room in two ‘handed’ variations and two or three 
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				3 Refurbished en site, off-site fabricated using CNC-machined birch plywood

			

		

		
			
				1 Original interior, 1961, with washbasin

				source: RIBA Collection

			

		

		
			
				2 Existing en-suite shower room, fittted in the 1990s, with site carpentry and GRP shower enclosure
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				slightly different sizes to best fit the existing spaces, as well as one-off fit-outs for the accessible set en suite, a Fellow’s set and two separate accessible toilets. OtL’s installation process followed the main contractor’s down through the building, installing the subframe carcassing, pre-cut sectional floor trays, drainage gulleys and floor finish, wall panels and prefabricated built-in cabinetry, sanitaryware and brassware ready for final connections to electrical and mechanical services by the project services subcontractor.

			

		

		
			
				Purpose-made furniture

				When the College expanded the project to include complete refurbishment and refurnishing, Haysom Ward Miller suggested that the economies of scale might allow a set of furniture to be designed and made for the building that would be tailored to the room dimensions (making best use of the available space) and College requirements. In place of the usual foil-faced chipboard we suggested specifying a solid sheet material for durability. Pricing confirmed that the cost of upgrade to construct of laminated bamboo board (a sustainable and robust material that can be refinished in the future as it wears) was a relatively minor uplift. The raw materials for new furniture only accounted for around 20% of their total cost; of this fraction, bamboo was estimated to be about 20% more expensive than a more conventional material like plywood. Aesthetically the heat-treated “caramel” bamboo was felt to be a better fit with some of the existing tropical hardwoods in the building than a pale material like softwood or birch plywood. Designs were initially developed by Haysom Ward Miller and then passed to a local manufacturer for final production drawings, including variations for some of the non-
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				By taking the en-suites off the main contractor/M+E subcontractor’s critical path and allowing a significant degree of off-site prefabrication this approach successfully simplified the main construction programme while still allowing the adaptability that is often essential when refurbishing an existing building.
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				Original room interior, 1961

				source: RIBA Collection
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				standard and accessible rooms. Having discussed with the College, HWM specified premium-quality hardware such as drawer runners (somewhere standard contract manufacturers often make savings): a slightly higher initial cost but with the potential to save maintenance and replacement time and expense later.

				 While fabrication with bamboo proved straightforward, in practice the biggest issue with its selection was found to be the lead time on the material as there are only one or two importers. Stock in the UK was finite and shipments to the furniture maker were sometimes delayed. Because orders for the furniture were placed early in the programme, none of these delays proved critical.
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				For high-wear items of loose furniture, such as desk chairs, second hand can be a viable (and more sustainable) option. For the same cost, it is possible to buy very high quality, long lasting and little used furniture rather than new low quality equipment with a relatively short life.
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				Sourcing used furniture 

				The college were keen for the refit to properly equip each room for study: the desk chairs, for instance, had to be properly ergonomic and adjustable. Our experience of budget task chairs in student accommodation is that they tend to be made of relatively fragile materials and poor quality fabrics. With specialist brokers offering furniture from commercial refurbishments often from corporate buildings in London, we suggested that buying second-hand would allow the purchase of much higher quality furniture for the same budget. Haysom Ward Miller were able to find a large number of very high quality ergonomic desk chairs, in extremely good condition, for £175 each - about £700 less than their usual list price when new.
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				Trial demonstration of MDF furniture prototypes in a typical room

			

		

		
			
				Prototyping

				As almost every project is a one-off prototype, new build and refurbishment inevitably includes some design risk. In order to de-risk the design process at Erasmus we proposed to fit out a complete prototype room with a refurbished en suite and a full set of furniture, finishes and fittings for testing and College approval. In practice, this proved very difficult to arrange, for a number of reasons:

			

		

		
			
				> The inevitable disturbance and decanting involved in clearing a single room is considerable

				> Getting hold of specific materials in relatively small quantities (larger than a sample, but smaller than a bulk order) can be difficult or expensive. The same applied to fittings like sanitaryware and lighting, which were often made-to-order rather than stock items.

				> Full prototyping was hard to fit into the project workflow and programming; there was time available during the early stages, but the design wasn’t fully developed in detail at that point; once a contractor was appointed, even with the generous lead time, we were into College quiet period and gearing up.

				Creating prototypes for a number of individual elements was very useful. On the Level mocked up a typical ensuite in their factory to give a first idea of the constraints and help with selection of sanitaryware and finishes. The furniture maker made mockups of the furniture designs in MDF which allowed them to be tested in a typical room and approved by the College. Even this limited prototyping was extremely helpful.

				Specifying quality finishes

				 As the original decarbonisation and accessibility improvements project expanded to include general refurbishment, Haysom Ward Miller researched and proposed a palette of finishing materials that would meet College’s requirements but also respect and re-establish the architectural heritage and character of the Erasmus Building. We obtained key contemporary photographs from the RIBA archives which illustrated the original furniture and furnishings selection and looked at other buildings from the same period such as St Catherine’s College, Oxford. Proposals and samples were presented to the College and a scheme developed to include carpets and restored hardwood floors, curtains (colour matched to the solar shutters on the exterior), upholstery fabric, lighting, pinboards, consistent signage (on the same bamboo boards used for the furniture), countertops and desktops.
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				Sustainability 

				Throughout these selections we prioritised recycled and low embodied energy materials and those that would age and wear well in a transient environment Thought was also given to visual contrast and the needs of neurodiverse students. The intention of the College to offer the building for conference accommodation justified a slightly higher budget but also meant that the interior fittings and finishes would have to keep looking good.

				 Although the embodied carbon calculations were not undertaken for finishes, the material choices were informed by embodied carbon:

				> High performance Cuin glass used two panes of glass with a film interlayer to provide equivalent thermal performance of triple glazing with 33% less glass.

				> The internal wall insulation used timber stud and recycled glass mineral wool.

				> Existing hardwood floors were retained and repaired in corridors and stairs where possible.

				> Woodwool access ceiling panels were used in the corridors.

				> Furniture and fittings specified for low embodied carbon: using materials such as natural rubber and linoleum counter and desktops, reused desk chairs; purpose-made bamboo furniture; natural rubber and linoleum desktops, countertops and flooring; materials with high recycled content such as recycled polythene felt pinboards, notice boards and carpet tiles.

				Fire protection

				Fire safety is obviously an increasing concern for building owners and insurers, particularly since the Grenfell disaster. In an existing building like Erasmus there are two potential issues: original design aspects that may never have complied with modern standards, and the incremental decline in fire protection that can happen over time as a building is used, altered and maintained. 

			

		

		
			
				Close co-ordination with Building Control is essential from a very early stage and from a Building Control point of view, the key meas-ure for simple refurbishment may be whether any of the proposed works will detrimentally alter the fire safety of the building. As soon as the accommodation mix is altered, though, any change of use can cause much higher modern standards to be applied even to existing retained fabric. 

				 The College obviously wanted to go further than merely causing no detrimental change, and fire safety improvements were made throughout as part of the refurbishment. The existing layout was altered to improve escape routes and provide wheelchair refuges (obviously essential now that the new lift makes the building wheelchair-accessible). Before work started specialist surveyors inspected the building, checking existing fire doors and fire stopping details. Many doors were found to have been altered over the years through replacement of ironmongery or deteriorated due to wear and tear; in many cases they could not reliably be brought up to modern standards. Door frames were of good quality hardwood but inadequately fire stopped. In the end the decision was taken to replace door leaves but to retain the frames after carefully confirming the density and dimensions were compliant with the new door leaves’ test certification. New fire stopping was required on all sides of the frames, including in floor voids under the thresholds, and existing solid panels above the doors had to be replaced. Internal partitions in the Erasmus building are generally masonry, but all were exposed and checked for old holes and voids that would also need fire stopping.

				 As already explained, the new MVHR system involved significant fire protection measures as it uses the ceiling voids above the corridors and penetrates the walls of every room. Strategies involving fire-protected ductwork and fire-rated corridor ceilings were considered but ruled out because of cost and long-term difficulties in use respectively. 
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				Materials palettes and samples

				1 Including carpet with high recycled content; wool upholstery fabrics; bamboo board; natural rubber and linoleum flooring and countertops, recycled polyethylene felt pinboards

				2 Matching new brickwork to existing

			

		

		
			[image: ]
		

	
		
			
				A Case study in Decarbonisation and Refurbishment

			

		

		
			[image: ]
		

		
			
				25

			

		

		
			[image: ]
		

	
		
			[image: ]
		

		
			
				ERASMUS BUILDING

			

		

		
			[image: ]
		

		
			
				26

			

		

		
			
				The Erasmus project was one of the most complex refurbishment schemes the College has undertaken, not only because of its technical ambition but because it required a different way of thinking about how we invest in our estate. It was not approached as a routine upgrade or compliance project, but as a long-term intervention intended to reduce carbon emissions, improve building performance, and create a more resilient asset for future generations.

				 

				From the outset, the College recognised that meaningful decarbonisation could not be achieved through isolated measures. The project therefore adopted a whole-building approach, combining major fabric improvements with new building services, upgraded controls, and a more robust environmental strategy. This required early commitment, a clear brief, and acceptance that the benefits of the work would be realised over decades rather than within a single budget cycle. Many of the most important decisions were made at the earliest stages of the design process, and these proved to have the greatest influence on cost, carbon performance, and long-term value.

				 

				The project has delivered a building that is significantly more energy efficient, better insulated, and more comfortable for its occupants. Erasmus now performs at a much higher standard than before, with improved thermal stability and a substantially reduced carbon footprint. While the route to achieving this was not always straightforward, the College considers the outcome to be a strong success and a valuable reference point for future decarbonisation projects.

				 

				The delivery of the scheme also highlighted the practical and logistical challenges of undertaking deep refurbishment within a live college environment. Access to the site was constrained by a narrow entrance road, limited space for storage and deliveries, and the need to manage vehicle movements carefully within a busy academic setting. Much of the work took place during term time, requiring close coordination to minimise disruption to students, staff, 

			

		

		
			
				and neighbouring buildings. These constraints added complexity to programming, sequencing, and health and safety management, and reinforced the importance of detailed logistics planning and clear communication throughout the project.

				 

				The architectural and interior design successfully balances respect for the building’s original intent with the needs of a modern academic community, creating spaces that feel both familiar and contemporary. The College has been particularly pleased with how the scheme subtly referenc-es the character of the original building while delivering light-filled, functional, and comfortable accommodation for today’s users.

				 

				Erasmus also demonstrated the importance of close collaboration between the College, the professional team, and the contractor. The scale of change, the technical complexity of low-carbon systems, and the constraints of a heritage building meant that flexibility and open dialogue were essential. The project benefited from a shared under-standing that challenges would arise and would need to be addressed constructively rather than defensively.

				 

				A further lesson has been the importance of commission-ing, monitoring, and fine-tuning. Low-carbon buildings require a period of adjustment to ensure that systems operate as intended and that users understand how to use them. The College now places much greater emphasis on post-completion support, data monitoring, and user feedback to ensure that performance in practice aligns with design intent.

				 

				Overall, the Erasmus project has reshaped the College’s understanding of what is required to deliver genuine decarbonisation in an operational, historic estate. It has provided a practical benchmark for future projects, informed how we assess risk and value, and strengthened our confidence that deep refurbishment can play a central role in meeting long-term sustainability objectives.

			

		

		
			
				“ 

			

		

		
			
				” 

			

		

		
			
				Andrew Bainbridge

				Domestic Bursar, Queens’ College:
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				Haysom Ward Miller is an award winning studio started in 2004 by Rowan Haysom, Patrick Ward and Tom Miller. The practice has developed a distinctive portfolio over the years, delivering thoughtful and considered projects at a range of scale within the Cambridge and East Anglia region. 
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				About 

				Haysom 

				Ward Miller

			

		

		
			
				As a practice we have always recognised the benefit to our clients of a single director contact from inception to completion; unlike some other practices we do not pass projects from team to team as they progress through work stages. All the directors chose a career in architecture because of an interest in design and construction; we all continue to actively run our main projects day-to-day (with assistants where necessary) rather than handing job running over to members of staff. This ensures that the project director is always closely in touch with everyday progress and every design decisions. When directors are occasionally on leave, there will obviously always be an assistant architect available who has been working on the project, is familiar with the building and has been dealing regularly with the key project personnel.

				 As a Cambridge-based practice we are able to provide the fastest possible response. We are able to drop into the site at will to mull over a design, and later in construction can get someone familiar with the project to visit within a few minutes if necessary to respond to an urgent query. We believe this makes a huge difference to maintaining a positive collaborative ethos on site and avoiding frustrating holdups.
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