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BACKGROUND

Cardiff University is independently recognised as one of the UKs leading teaching and 
research universities. Founded by Royal Charter in 1883, the University has gained both 
national and international standing. The University’s breadth of expertise in research 
and research-led teaching encompasses the humanities, sciences, engineering and 
technology. The University is also home to three major new Research Institutes, providing 
radical new approaches to, amongst others, neuroscience and mental health.

OBJECTIVES
In order to maintain and build upon its position as a global 
centre for research, Cardiff University conceived of an 
ambitious project to create a high-performance computing 
facility; one capable of supporting the extensive research 
activities of the University. The facility would need to 
house what was, at the time, one of the UKs most powerful 
supercomputers. It would need to provide a resilient 
environment with optimum cooling and power, yet adhere to 
strict energy efficiency parameters.

Professor Martyn Guest is Director of ARCCA. “ARCCA was 
designed to guide and assist researchers in their use of 
computing resources, from distributed/grid systems such as 
Condor through to support for departmental clusters and – 
at its furthest extent – the development of a standalone HPC 
facility. We want to reach out to non-traditional adopters 
of HPC facilities as well as traditionally ‘heavy’ users such 
as astrophysics and materials sciences. Our aim is to 
benefit all areas of research with capabilities that push the 
boundaries of supercomputing in international academia.” 

SELECTION PROCESS
Guest explains: “With the computational elements very 
dense and of extremely high specification, we needed a 
datacentre environment that could underpin the required 
power and cooling considerations and an exceptional level 
of resilience.” 

In order to operate the ARCCA infrastructure in line with 
the University’s overall commitment to environmental 
sustainability, ARCCA specified that the supporting 
datacentre environment take fullest advantage of 
available technologies and techniques to minimise energy 
consumption and – in so doing – its environmental impact.
 
The critical question of providing a resilient, harmonised, 
efficient and scalable datacentre solution to meet these 
needs was answered by Comtec, using components from 
the APC InfraStruXure® datacentre solutions range. 

“Cardiff University has an on-going commitment to 
sustainability and an environmental policy that covers all 
of its operations, not just those related to computing and 
IT” says Guest. “In order to fulfil our aim to maximise the 
efficiency of the datacentre, we were clear from the outset 
that ‘close-coupled’ water-based cooling and containment 
were key strategies. This led us toward APC technology.” 

THE SOLUTION
The supercomputer cluster and its underlying datacentre 
infrastructure needed to be of sufficient magnitude and 
scalability to cope with extraordinary demands. Codenamed 
‘Merlin’, the cluster was designed to facilitate the advanced 
research requirements of all 29 University schools, as well 
as the requirements of industry third parties.
 
ARCCA worked with APC Gold Partner Comtec to create 
a design that would coordinate power, cooling, rack, 
protection, management and services within a dense 
footprint. 

A key component of the APC InfraStruXure® architecture is 
its close-coupled cooling, which locates cooling equipment 
close to the heat source ensuring that heat removal can 
be more efficient and predictable. Another advantage is 
the ability to rapidly deploy additional cooling, allowing the 
datacentre’s physical layer to adapt to change. Greater 
efficiency can subsequently be achieved through right-
sizing cooling to the IT load. 

The design features an APC Hot Aisle Containment System 
incorporating In-Row™ RCs served by chilled water, which 
are capable of supporting high density environments.

Asked what is was like to work with Comtec, Professor 
Guest explains, “In addition to its choice of technology 
components, Comtec also employed an open and 
progressive approach with fellow suppliers on the project. 
They coped admirably with the project, met our deadlines 
and overcame our organisational challenges with 
tremendous flexibility and creativity.”
 



BUSINESS BENEFITS
By utilising the UK’s first deployment of APC Symmetra® PX 
160 UPS’s, ARCCA enjoy high availability safeguards that 
are continually ‘right-sized’ to their evolving, uninterrupted 
power requirements.
 
Carbon Trust Energy Technology List compliant chillers 
situated outside the datacentre are configured to provide 
chilled water for ‘free’ during periods when the outside 
ambient temperature is sufficiently low. 
 
During periods where free-cooling cannot completely satisfy 
the cooling load, the solution operates on a partial free-
cooling basis, topped up with an element of mechanical 
cooling to meet demand. The net result is that the system 
is only operating on mechanical cooling for approximately 
38% of the year and typically saves 35% on energy 
consumption. 

According to Professor Guest, “Comtec and APC’s power 
& cooling solutions deliver a far higher level of energy 
efficiency than traditional approaches. When equated into 
direct cost savings it represents a comparative return on 
investment of three years.”  

The APC InfraStruXure® solution also allows ARCCA to 
maintain full control over the conditions within its computing 
environment and to adapt to change and capacity 
requirements rapidly.

“By leveraging the very latest technology 
breakthroughs, Comtec and APC have 
demonstrated how even the most advanced 
supercomputing projects can be supported within 
tight energy efficiency and other controls” 

Professor Martyn Guest, Director of ARCCA

THE FUTURE
As ARCCA extends the application of HPC to non-traditional 
research areas (e.g. language studies, the arts etc.) the 
scalability and capacity to manage change within the core 
aspects of ARCCA’s datacentre infrastructure provide a 
constant state of preparedness, perfectly right-sized to its 
energy consumption needs. 

Comtec will continue to provide on-going maintenance 
and technical support to ARCCA, as well as consulting on 
how to continually evaluate the benefits of their approach 
and to explore future strategies for greater environmental 
sustainability. 

Guest concludes; “this has been an ambitious project 
geared towards reaffirming Cardiff’s position as a leading 
European centre for research, and involving exciting new 
technologies that advance our computational capacity far 
beyond most other institutions. Comtec has delivered an 
outstanding contribution to this achievement, particularly in 
terms of helping us comply with the University’s policies and 
commitments to environmental sustainability by providing 
uniquely qualified advice and implementing truly cutting-
edge APC datacentre technology”.
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