
The Royal Botanic Gardens are one of the world's most famous botanical gardens.

RBG Wakehurst located in the heart of Sussex, is often described as “Kew’s wild botanic garden”. It is home to an             
extensive collection of plants, woodlands, and the globally important Millennium Seed Bank. 

The 500-acre estate combines beautifully designed gardens, a diverse range of natural landscapes, and conservation- 
focused facilities, making it a destination for both plant enthusiasts and conservationists.

The Millennium Seed Bank is a state-of-the-art facility and the world’s largest wild plant seed bank, dedicated to             
collecting, storing, and preserving seeds from wild plants that face threats of extinction. The Seed Bank’s goal is to 
safeguard the genetic diversity of plants, especially those that may have future uses in food security, medicine, and 
climate resilience. The bank holds seeds from over 40,000 plant species from 190 countries, making it a vital resource 
in the global fight to conserve plant biodiversity.
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The Royal Botanical Gardens employs over 1,000 sta�, including 350 
scientists and 150 horticulturists, working passionately to protect and 
promote the value of plants and fungi. They inspire over 2 million 
visitors a year to connect with nature.

It is their mission to tackle the interwoven climate and biodiversity 
crises not just through their work, but also the way they manage their 
sites, and through their supply chains and partnerships.

RBG new Manifesto for Change sets out a clear and vital role in 
striving to reverse environmental destruction and restore our planet to 
health. Their aspiration is to end the extinction crisis and to help 
create a world where nature is protected, managed sustainably, and 
valued by all.

They have committed to developing a rigorous o�setting policy, 
selecting high-quality, certified, nature-based carbon o�sets to 
more-than-balance our unavoidable emissions and become climate 
positive by 2030.

Birdsall’s net zero pledge reflects a strong commitment to environ-
mental stewardship that aligns closely with RBG values and sustaina-
bility goals. By pledging to reach net zero, we are actively reducing 
our carbon footprint and enhancing resource e�ciency across all 
levels of our operations.

This commitment allows us to support clients who are equally dedi-
cated to sustainable practices, ensuring that together, we are making 
a positive impact on the planet. 

Through transparent actions, measurable targets, and innovative 
solutions, we are working collaboratively with our clients to address 
environmental challenges, advance renewable energy use, and 
promote responsible practices.

This alignment not only strengthens our client partnerships but also 
underscores our shared responsibility in building a sustainable future.
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There were specific performance 
indicators that neeeded to be con-
sidered when Kew Gardens were 

appointing a suitable supplier:

The project included:

Principle Designer Capabilities

Fully Decarbonisaed 
Solution

Data Capture & Analysis 
to support heat pump selection

Continued After 
Sales Support



With their decarbonisation plans in full force, RBG wanted to start the first phase at Wakehurst to replace its oil-fired 
heating system with air source heat pumps. Air source heat pumps (ASHPs) work by absorbing heat from the outside 
air and amplifying it before transferring it to provide heating and hot water. Outside temperatures as little as 1 deg C 
can be converted into room temperatures of over 30deg C. This is a much greener alternative compared to traditional 
fossil fuel systems, which emit carbon dioxide and contribute to environmental pollution as well as negatively a�ecting 
the energy e�ciency of a building.

Birdsall were invited to tender for the scheme which reconfigured heating delivery in three separate sta� areas. Our 
deep knowledge of decarbonising heating systems ultimately saw us appointed as Principal Contractor and Principal 
Designer for the scheme.

Wakehurst would remain open to visitors and sta�, which would present significant challenges. It was therefore impor-
tant that Birdsall implemented a robust health & safety plan which was compliant with regulations with e�ective co-or-
dination and scheduling to minimize disruptions with considerations for maintaining access to key areas of the site 
while works were ongoing.

Birdsall conducted the project under the Construction (Design and Management) Regulations, often referred to as 
CDM Regulations as the basis of our planning. This was essential in order to ensure that the project was designed, 
planned, and executed safely and e�ciently, minimizing risks to workers and the public.

T H E  C H A L L E N G E

In order to understand the site fully, we carried out an electrical load survey which involved systematically data logging 
the energy consumption patterns of the buildings over a period of several months.

This long term monitoring allowed Birdsall to collect data on peak demand, noting any fluctuations. By analysing this 
data, we were able assess overall energy e�ciency and identify potential issues such as overloads or underutilisation. 
This enabled informed recommendations for optimisation, such as upgrading equipment, reconfiguring circuits, or 
implementing energy-saving strategies. The extended timeframe ensured that any anomalies or trends were captured, 
providing a detailed understanding of the electrical system’s performance.

Birdsall also carried out a heat loss survey on the various buildings on the site which assessed how and where heat 
escapes. We assessed heat losses and cross referenced this data with the delivery performance data for various heat 
pumps. The process included the use of specialised software and equipment, such as thermal imaging cameras, to 
identify areas of poor insulation, draughts, or thermal bridging in walls, windows, doors, and roofs. The data collected 
assisted our design team to arrive at a specification for the heating modules and distribution arrangement. Backed up 
by firm data we knew the selected system would o�er the greatest e�ciencies and exceed the client expectations.

T H E  S O L U T I O N

The follwing images show 
the report we generated to 
calculate the indoor heating 
loads for each area and the 
amount energy required 
and the building heat losses 
considered.



Tractor Store - New distribution cassettes mounted on 
frames

Orchard Back O�ce - Pipe work in progress

Orchard Main O�ce - New Ceiling tiles reinstated 
around new heating arrangement.

Orchard Sta� Room - completed ceiling cassettes

New Daikin Air Source Heat Pump installed Additional small space heater added in cloakroom to 
improve sta� comfort. 
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Birdsall removed the fossil fuel heating system and replaced it with an air-source heat pump (ASHP) which enables RBG 
to reduce their carbon footprint. Unlike traditional heating systems that rely on burning fossil fuels such as oil or gas, 
which release significant amounts of CO₂, ASHPs draw heat from the air outside and use electricity to transfer it 
indoors. Since air-source systems don’t combust fuels, they emit no direct greenhouse gases, which aligns well with 
carbon-conscious goals. By making this transition, businesses can significantly reduce operational emissions and 
contribute to cleaner, more sustainable energy practices.

One of the main advantages of air-source heat pumps is their e�ciency. For every unit of electricity they consume, 
ASHPs can produce three to four units of heat, o�ering e�ciencies that far surpass conventional fossil fuel systems. 
When paired with a renewable electricity source, such as on-site solar panels or a green energy provider, the system 
becomes even more sustainable, reducing net carbon emissions to nearly zero. For a carbon-conscious organisation 
like RBG, this dual benefit of lowering operational costs while supporting environmental goals can have a strong 
positive impact on both finances and reputation.

Birdsall’s service & maintenance agreement provides ongoing support for monitoring and optimising the air source 
heating system to ensure maximum e�ciency and performance. Through continuous monitoring, we track key 
parameters and performance indicators that reflect the system’s operation. We adjust settings and make improve-
ments based on seasonal variations, occupancy levels, and other relevant measures that may impact energy use. This 
proactive approach not only helps maintain consistent indoor comfort but also reduces energy consumption and 
operational costs over time.

We schedule essential and proactive maintenance to ensure the longevity and optimal operation of an air source heat-
pump system. By adhering to regular maintenance, we ensure that the system remains compliant with manufacturer 
warranty requirements, safeguarding RBG’s investment and potentially extending its life span. Proactive checks and 
servicing allow us to detect and address issues before they escalate, which helps to prevent unexpected break-downs 
and reduces downtime significantly. This thorough approach not only helps maintain peak performance and e�ciency 
but also minimises operational disruptions, allowing the system to consistently deliver reliable heating and energy 
savings year-round. This system not only delivers immediate improvements in energy e�ciency but also aligns with 
broader decarbonisation goals by supporting cleaner energy use. As the first phase, it sets the stage for future initiatives 
that build on these gains, helping our client meet and exceed their carbon reduction targets over time.

The image to the left shiows the 
report we created to show a 
forecast of energy costs and 
consumption savings over a 
period of 12 months


