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[bookmark: _Toc155992560]Introduction
The Research Office Building (ROB) is the main office for research facilities at the at the 46.2-acre site in Erl Wood Manor, Windlesham, Surrey, GU20 6PH.  Eli Lilly and Company Limited is the UK affiliate of major American pharmaceutical manufacturer, Eli Lilly. The ROB is a medical centre used in the development of new pharmaceutical treatments and is the European headquarters of Eli Lilly and Company. The main function of the site is research providing laboratories and office-based research commercialisation functions.
Figure 1 shows the location plan of the ROB
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Figure 1 – Provided by surreyheath.gov.uk
The design brief for this building was to construct an environmentally friendly low carbon office building to accommodate the staff that were housed in a temporary ‘port-a-cabin’ office on site. This was required to relieve pressure of high occupancy levels in other buildings on-site. It was also stated in this design brief that the connectivity of the site was to be improved by implementing a direct pedestrian route between the new facilities and the main campus.
[bookmark: _Toc155992561]The Research Office Building (ROB)
Constructed in March 2012, the ROB stands as a remarkable two-story edifice spanning over an area of 2,150 square meters. This steel-framed structure was meticulously designed with sustainability and minimal carbon impact at its core factors of consideration, aiming to harmonize human activities with nature's delicate balance. The architectural design skilfully utilizes strategic form and orientation to reduce its ecological footprint substantially. Noteworthy is the building's external facade predominantly adorned by a curtain walling system integrated with external projecting extensions that regulate solar gain while providing ample shading for optimal thermal comfort within the premises.
 Figure 2 - Ground Floor of ROB
· Consists of 15 rooms
· GIA – 1059m2
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Figure 3 - First Floor of ROB
· Consists of 15 rooms
· GIA – 1018m2[image: ]
The building places significant importance on its thermal efficiency, utilizing lightweight external cladding and solar control glazing to achieve this. Additionally, it has been strategically designed with an optimal orientation for capturing solar energy while effectively managing overheating issues. The slender aspect ratio of the building allows ample natural daylight to permeate through the floors plate interiors, which is further complemented by a mixed-mode ventilation system and conditioning strategy.
Located amidst the green belt surroundings of Lilly Erl Wood Manor site, the ROB benefits from natural shading provided by trees as well as access to fresh air and a pleasant south-westerly breeze. Its architectural design harmonizes perfectly with that of the neighboring EMC building, thereby maintaining visual coherence within the ecological environment and contributing towards preserving its local bat colony.
To ensure accessibility, visitors can reach ROB via footpath conveniently located nearby. Moreover, provisions have been made within the site for cycle storage facilities along with showering amenities incorporated into the building itself. This comprehensive approach not only showcases dedication towards environmental sustainability but also prioritizes occupant well-being while seamlessly integrating with surrounding ecosystems
Figure 4 – External façade of the ROB
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[bookmark: _Toc155992562]Environmental Impact
The proposed development at Erlwood Manor, Windlesham, situated within the Green Belt, demands thorough consideration to ensure alignment with relevant planning policies. The Wildlife Trust has expressed particular concern regarding badger activity reduction on the site, challenging the assertion that sett disuse is commonplace. While the current application may not directly impact disused setts, the Trust advocates for additional investigations and mutually agreed mitigation strategies to preserve ongoing badger activity.
The bat survey from 2004, as outlined in the planning statement (March 2009), necessitates an updated assessment before development proceeds. The Trust insists that this updated survey information should accompany the application, and if approval is granted, a condition must mandate comprehensive survey work. Furthermore, the Wildlife Trust emphasizes the importance of incorporating biodiversity enhancements within the proposed development, citing Section 41 of the NERC Act regarding the Biodiversity Duty. The application, although acknowledging protected species, lacks sufficient detail on wider biodiversity. In the Green Belt setting, the Trust sees a clear opportunity to integrate measures that promote biodiversity.
While the Wildlife Trust appreciates the reduction in hard landscaping, it expresses disappointment in the absence of eco-friendly features like green roofs, which could be especially fitting for the development. The Trust encourages a holistic approach that not only addresses specific concerns but also embraces opportunities to contribute positively to the local environment. A more comprehensive consideration of biodiversity, coupled with the inclusion of environmentally friendly design elements, would align the proposed development more closely with sustainable and ecologically responsible practices within the Green Belt.
Figure 5 – Site plan for protected species
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When the Research Office Building was being designed, great consideration was taken to the design and materials in terms of their potential contributions to keeping the building heated:
Steel Frame:
Steel is a good conductor of heat, so it may not contribute significantly to insulation. However, it provides structural strength and durability.
Aluminium Curtain Walling/Window Systems and Doors:
The aluminium curtain walling system used in the construction of the ROB promotes sustainability, emphasizes whole life cycle considerations and supports decarbonization. This is achieved by firstly being a lightweight and high strength material, allowing for the creation of slender walling systems reducing the overall load of the building minimizing the environmental impact associated with structural requirements. Along with this aluminium is a highly recyclable material which requires significantly less energy to recycle than to produce new aluminium. This makes aluminium the ideal choice of material contributing to the reduction of resource depletion and energy consumption used to complete the project. Aluminium is particularly resistant to corrosion and degradation, ensuring a long lifespan contributing to the overall sustainability of the building and provide low maintenance requirements. Aluminium curtain walling is typically designed for disassembly and recycling at its end-of-life cycle, which is a big consideration in the design of the ROB. This ensures that materials used can either be re-used or recycled, minimizing waste and promoting a circular life cycle approach.
Figure 6 – ROB South East Elevation with details of façade labelled
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Roof Overhangs and Brise Soleil:
Roof overhangs provide shade to the windows, doors and walls of the building, specifically designed to block the sun during certain seasons of the year reducing the solar heat gain and sun glare inside the building. In reducing the solar heat gain, roof overhangs lower the demand for the ventilation system during warmer periods of the year, significantly reducing the operational energy use during these periods. Along with this the roof overhangs are placed specifically in accordance to the buildings orientation to allow indirect sunlight into the building, promoting natural daylighting and minimizing the need for artificial lighting.
Double-Glazed Windows with Low E Inner Leaf and 16mm Air Gap:
Double-glazed windows with low-emissivity (Low E) coating and an air gap enhance insulation by reducing heat transfer through the windows. The Low E coating reflects radiant heat, and the air gap acts as additional insulation.
Natural Stone Feature Walls:
Natural stone, being a dense material, has thermal mass properties. While not a primary insulator, it can contribute to temperature stability by absorbing and releasing heat slowly. This will be locally sourced lowering the total embodied carbon.
Locally Sourced Stone for Below FFL Elevational Elements:
The use of locally sourced materials reduces the environmental impact and transportation energy, ultimately lowering the total embodied carbon of the building.
Figure 7 – Shows a section of the Research Office Building with labelled makeup of the external wall[image: ]

In summary, the design and material choices mentioned in the proposal show considerations for energy efficiency, insulation, and passive solar design, which can contribute to maintaining a comfortable and heated environment in the office building.
[bookmark: _Toc155992564]Building Form 
The form of the Research Office Building (ROB) was a highlighted aspect of the design phase of this project, the designers wanted to integrate where possible an open-plan office space that utilises form and orientation to achieve an environmentally low impact building. The external of the building consists of a curtain walling system with external overhangs onto the façade to provide shading and limit unwanted solar gain. The building orientation further optimises on solar gain and overheating mitigation, this is seen by the narrow aspect ratio which promotes natural daylight into the internal spaces of the building and complements the use of mixed mode ventilation. The Research Office Building (ROB) also utilises the natural shading of trees and surroundings on the Erl Wood Manor site.
[bookmark: _Toc155992565]Heating Strategy
Energy Systems in the Research Office Building (ROB)
The ROB is exclusively powered by electricity, with no provision for gas supply. Space conditioning (heating and cooling) and the production of hot water are accomplished through an electrical system within the building, utilizing a VRF heat pump system. [image: ]
Figure 8 – Example of Variable Refrigerant Flow System similarly used in the ROB.
The ROB incorporates innovative features to enhance its energy efficiency and functionality. For instance, the atrium's double-height glazing is equipped with a water circuit trench heating system, while an electric air curtain at the main double-door entrance helps maintain comfortable indoor temperatures. Stairwell heating is achieved through direct electrical heaters.
To cater to specific needs, the building includes a dedicated Comms/IT room that requires continuous cooling to protect sensitive equipment. Additionally, each floor in the core zone houses a kitchenette fully equipped with various electrical appliances such as hot water dispensers, chilled water dispensers, refrigerators, freezers, dishwashers, vending machines, and microwave ovens.
Within the office space itself, you can find standard IT equipment including desktop computers, laptops, docking stations, and dedicated monitor screens for enhanced productivity. Printing, copying, and document shredding services are conveniently located within reach on both floors of central areas.
The ventilation system plays a crucial role in maintaining fresh and healthy indoor air quality. The introduction of fresh air into the building is facilitated by motorized façade louvres, replacing stale air expelled through actuated dampers found in stack columns. Additionally, on warm and still days, the ventilation process is augmented by booster fans installed within these stack columns. Moreover, a mechanical extract system complements mixed-mode ventilation, to ensure adequate airflow even within cellular rooms or internal spaces. For example, the small conference room utilizes its own AHU (Air Handling Unit) specifically designed for mechanical supply and extract purposes.
Air Conditioning System
Aligned with the mixed-mode operation of the ROB, when external conditions fall below 16°C or exceed 25°C, the building transitions to mechanical means for space heating and cooling. The Variable Refrigerant Flow (VRF) air source heat pump system is installed in the ROB, with multiple condenser units serving respective zones. This system allows simultaneous heating and cooling based on demand. Additionally, the system incorporates the recovery of waste heat from the Comms/ICT room for space heating or to supplement hot water generation. Two dedicated heat pump boilers further enhance water temperature as needed.
[bookmark: _Toc155992566]Lighting Strategy
The lighting specifications for the Research Office Building (ROB) adhere to a high standard, incorporating efficient luminaires and an effective lighting control design. The overall lighting efficacy not only meets but surpasses the stipulated requirements of the applicable Building Regulations. The ROB benefits from ample provision of natural daylight through its facade, complemented by thoughtful design and implementation of occupant presence control. Additionally, where feasible, daylight dimming has been integrated, ensuring a well-managed approach to energy consumption associated with artificial lighting.
[bookmark: _Toc155992567]Building Design Positives
There are multiple positive elements that are to be celebrated with the completion of this project, the main achievement being that it was awarded a BREEAM (Building Research Establishment Environmental Assessment Method) rating of excellent which takes into consideration the buildings sustainability factor, energy efficiency, water usage, waste management etc. The positives I would consider for this project are firstly the adoption of mixed-mode ventilation strategy which helped contribute to a low-energy building, an all-electric building which aims to reduce reliance on fossil fuels for its heating, an efficient lighting system resulting in energy savings, the material choice and design of the building promoting low energy use.
[bookmark: _Toc155992568]Building Design Negatives
The contractor awarded with this project was consulted on the building design negatives and on assessment of the building provided valuable insights into areas that warrant improvement in the construction process. This consultant firstly addresses the issue of ‘half-specification’ and ensures that by providing clearer guidelines and detailed information at RIBA stage D/E there will be improved design intent throughout the project. Along with this the consultant added that the contractor must minimize the use of ‘or equivalent product’ in design specifications to avoid uncontrolled variability in product procurement. This is further highlighted when it’s mentioned the Building Management System (BMS) and other systems did not permit the measurement of the heat pump’s performance, preventing a comprehensive evaluation of its efficiency.
[bookmark: _Toc155992569]Future Design Specification
If I were to design this building, I would consider a variety of techniques to further implement and minimize the embodied energy, operational energy use of the building, maintenance and end of life reuse/recycle.
In further reducing the embodied energy taken to construct the building, I would consider the material selection used. I would look to choose low-carbon materials and construction methods particularly looking at recycled or reclaimed materials. I would also look to implement materials with a lower carbon foot print such as timber. I would also conduct Life Cycle Assessments (LCA) to optimally choose the construction processes and materials referring to BS EN 15978 for guidance on the assessment of environmental performance of buildings. I would also implement BREEAM into the construction process as this is the most widely used sustainability assessment method for buildings and its standards have increased since this building was constructed. 
Regarding the operational energy of the building, it has already been rated Excellent as per the BREEAM assessment. I would further expand on this, referring to Part L of the Building Regulations for England and Wales for energy conservation standards. I would implement the use of renewable energy sources as newer technologies e.g. solar panels have become more efficient and cheaper and will help reduce operational energy use. In my design I would look to achieve the best Energy Performance Certificates (EPCs) referring to the energy performance of buildings (England and Wales) regulations for requirements related to EPCs.
The cost of construction would be considered while sustainable practices may have upfront costs, they can lead to long-term savings in the long run. The government is pushing for sustainable construction so the use of recycled materials and energy-efficient building technologies must be considered. The use of early contractor involvement promotes involving contractors early in the design phase to benefit from their expertise and reducing the risk of design changes during construction. Along with this offsite manufacture may be a solution for the construction of new buildings due to their improved quality control and better consistency of product. Offsite manufacture if done correctly can also be a more efficient method of construction making it a more cost viable option.
Passivhaus standards can be integrated to further improve minimize the operational energy of the building due to utilising a highly insulated envelope system, efficient heating and ventilation systems as well as high-performance windows. If implemented we can see our building producing as much energy as the building consumes, e.g. net-zero energy.
Designing for disassembly and reuse is emphasized in the Waste (England and Wales) Regulations 2011. Circular economy principles, supported by BREEAM credits, guide the construction process, promoting responsible waste management and materials reuse. The Resource and Waste Strategy for England outlines goals for waste reduction, providing a roadmap for end-of-life sustainability in construction projects.
In summary, the recent regulatory changes in the UK underscore a holistic approach to sustainable office building construction. Adhering to energy efficiency standards, embracing circular economy principles, and leveraging innovative procurement strategies not only align with regulations but also enhance long-term environmental and economic viability.
[bookmark: _Toc155992570]Conclusion
In conclusion, the construction of the ROB proved to be a successful project as it made good design choices as per its BREAAM rating of excellent. In the construction of new buildings, it is important implement technologies which prioritise the energy efficiency, decarbonisation and sustainability along with cost effectiveness. This can be achieved by engineering solutions using specific materials, using new and emerging building techniques instead of sticking to what’s already been done and utilising energy efficient technologies to their full potential. 
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