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Case study: Sudlows pushes  
tight-squeeze datacentre to the limits

Winner of the best private sector project award

Datacentre design and construction specialist Sudlows has been at the 
forefront of innovative infrastructure developments for more than 100 years. 

Founder Albert Sudlow’s first contract involved changing Manchester’s street 
lighting from traditional gas to a newfangled technology known as electricity. 

The company, which today turns over around £16m and employs 165 staff, 
still prides itself on pushing the technological boundaries. Its creation of a highly 
efficient datacentre in a small would-be office block was judged the year’s best 
private sector project in Computer Weekly’s European Datacentre Awards.

The Belle Vue datacentre was built on the site of an old petrol station in 
Manchester. The owner had begun developing an unused corner of the plot as 
an office block, but part-way through the work he decided to convert it into a 
datacentre. 

“He’s very entrepreneurial and I guess he’d identified colocation as a good 
business to get into,” says Sudlows’ mechanical services director Gary Frith. 
“We’re based a couple of miles down the road, so he approached us to come 
up with a solution for his budget.”

Rising to the colocation challenge
To say the project was challenging is an understatement. The plan was to host 
more than 160 server racks in a building with only 400m² of space, spread over 
five floors. Not only that, but there was only a small service lift shaft available to 
the construction team, so every piece of kit had to be precisely measured and 
carefully lifted into position on each floor. 

“We put a temporary lift into the shaft, but much of the kit needed to be 
carried, piece by piece, up the stairs. It took a good few weeks to get it all in, 
and we also had to reinforce some of the floors,” says Frith.

Sudlows had to ensure the datacentre would always have sufficient power 
and was cooled efficiently. 

“The building had 1.5KW of usable power, and we also put a couple of 
600KVA diesel generators in the basement, which meant forming special 
openings in the concrete to get them in. Even then, we only had millimetres to 
spare and had to take bits off the generators to squeeze them in,” says Frith.  

The company used an efficient fresh air cooling system, with the radiators 
placed separately with the uninterruptible power supplies (UPSs) and low-
voltage switch gear on the ground floor, since there was no space for them in 
the basement with the generators.

The remaining three floors house the server racks – 53 per floor – with power 
and communications fed from above. 

“Since it was designed originally as an office block, there was a significant 
height restriction. There was no space to fit in a raised, modular floor or a 
suspended ceiling, so we had to be very inventive,” says Frith. 

Winning datacentre case studies in the 
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Each floor is fitted with 11 highly energy-efficient Liebert-Emerson air-cooled, 
in-row cooling units which automatically adjust to match the datacentre’s 
cooling needs at any particular point. 

“The datacentre uses the minimum amount of power possible for air-
conditioning. It has a PUE of around 1.4, which given the constraints we had 
to work under is exceptionally good. Although some systems offer better PUE 
figures, we couldn’t use things like evaporative coolers because of the space 
restrictions,” says Frith.

Noise was also an issue. “There’s a hotel nearby, so we had to make sure 
the building wasn’t too noisy. All the air-cooled condensers are on the roof, the 
exhausts on the diesel generators are double-silenced and the radiators have 
oversized coils and slower rotating fans on them. The generators don’t run 
unless there is a power outage,” says Frith.

Datacentre efficiency and power in a tight space
Despite the various challenges, Sudlows successfully completed the project in 
little over six months. It is a testament to what can be done in a restricted space 
with careful planning, innovative design and expert execution, says Frith. 

“Fortunately, we have a great deal of expertise in-house, including full-time 
electricians, comms guys and fibre optics specialists. We had around 20-25 
people maxed out on the project throughout,” he adds. 

“It was one of the most innovative and challenging projects we’ve done, but 
I’m proud to say we managed to create a highly efficient datacentre with a 
capacity to match facilities twice the size.”

Frith adds that the client, while not yet fully up-and-running, is delighted with 
the result: “He’s starting to populate the server rooms and everything works 
well. In fact, he’s now thinking about building two or three more datacentres on 
his old petrol station sites around the North West.”

Case study: Totaljobs keeps lid on public cloud costs

Winner of the cloud innovation award

When leading online job board operator Totaljobs Group decided to shift its 
customer-facing systems to the public cloud in April 2012, following its 

acquisition by European jobs firm StepStone, the move quickly paid off, cutting 
annual IT and related costs by $500,000. 

At the same time it improved availability and agility. For example, the time 
taken from approving a business case to deploying servers plummeted from 
three months to three days.

With such impressive statistics, it is little surprise the project scooped this 
year’s Computer Weekly European Datacentre award for cloud innovation. The 
judges commended the company’s IT team for the scope of its ambition and its 
impeccable execution of the move to Amazon Web Services (AWS).

The acquisition meant Totaljobs Group had to vacate the datacentres of its 
former owner, Reed Business Information, by the end of 2012. It completed the 
migration two months before this deadline. 

As well as moving to AWS, the work included upgrading the database 
environment to SQL Server 2012, introducing peer-to-peer replication and 
standardising on Windows Server 2008 R2, as well as putting in place new 
email, backup and load-balancing systems.

Since fully going live on Amazon’s public cloud infrastructure in November 
2012, Totaljobs has worked hard to ensure the initial benefits it saw can 
be maintained and extended. It learned a thing or two in the process, says 
database architect Edward Vassie. 

“We managed to 
create a highly 
efficient datacentre 
with a capacity to 
match facilities twice 
the size” 
Gary Frith, Sudlows

“It’s not a problem if 
you’re a greenfield 
organisation building 
new applications, but 
it’s a lot harder to hit 
12-year-old systems 
with a hammer until 
they’re amenable”
Edward Vassie, Totaljobs Group
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Revisiting decisions
“We definitely made the right decision moving to AWS, but due to our 
inexperience with the public cloud and the short timescales of the project, some 
of our original decisions weren’t the best they could have been,” Vassie says.

For instance, the firm has since realised that, as far as virtual machine rental 
goes, bigger is not always better. 

“We’ve found that, for a lot of our workloads, using smaller machines to scale 
out is more effective than our original decision to scale up. That’s given us 
greater cost control,” he says. 

“We’ve also been running a bit more leanly, as well as doing other minor 
optimisations here and there. For example, we’ve been turning off machines 
during the day if we know they’re only used at night.”

But he says because the company had to move a substantial legacy 
infrastucture onto AWS in such a short timescale, it was not practical to do so in 
a way that would easily allow it to take full advantage of AWS’s capabilities. 

“Take the ability to automate startup and shutdown of machines based on 
actual rather than perceived demand. The investment involved in getting that to 
work is more or less the same as what we’d have saved by doing it,” he says. 

“It’s not a problem if you’re a greenfield organisation building new applications, but 
it’s a lot harder to hit 12-year-old systems with a hammer until they’re amenable.”

Undaunted, the Totaljobs IT team has nonetheless been making plenty of 
smaller but significant improvements to the system. 

“For example, at the technical level we’ve decided to move away from striping 
EBS volumes to having a one-to-one correlation between an EBS volume and a 
Windows drive letter, which really improves manageability,” Vassie says.

Future plans
More importantly, the additional savings achieved are being ploughed back into 
new IT initiatives that more visibly improve the business. 

For example, the company has been trialling a new search mechanism which 
gives recruiters and candidates more relevant results to their queries. “As a 
result, we’ve seen around a 5% improvement in job applications,” says Vassie.

He adds the company is also looking at Amazon’s cloud-based data 
warehouse product, RedShift, for its business intelligence capabilities, and is 
relieved Microsoft has not made it hard for the system to interoperate effectively 
with SQL Server Enterprise Edition.

But he is keenly aware the threat of proprietary lock-in still looms large. “The 
cloud today is a lot like electricity at the beginning of the last century. Back then, 
the great variety of voltages and cycle times seemed good to providers because 
they could lock people into their systems. But the mass market for public 
electricity only took off following standardisation,” says Vassie. 

“Similarly, the public cloud market will only mushroom when suppliers realise they 
can get a far greater increase in revenues by standardising systems. I hope that 
happens soon, but I wouldn’t be surprised if we have to wait another five years.”

Case study: Caterham F1 speeds ahead with Dell

Winner of the supplier of the year award

In the fast-paced world of Formula One (F1), technology is king. Designing, 
optimising and racing the world’s speediest sports cars requires a slew of 

specialist equipment, including the best supercomputing power your budget 
can buy. 

Teams also need all the usual kit required to run any business, as well as 
powerful track-side equipment they can lug around the world. 

“The public cloud 
market will only 
mushroom when 
suppliers realise they 
can get a far greater 
increase in revenues 
by standardising 
systems. I hope that 
happens soon, but I 
wouldn’t be surprised 
if we have to wait 
another five years” 
Edward Vassie, Totaljobs Group
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Not surprisingly, the top-performing teams tend to be those with the most 
money, so smaller competitors such as Caterham F1 need to think more 
creatively.

Caterham has only been competing in F1 since 2010 – initially as Lotus 
Racing and then Team Lotus, before settling on its current name in 2012 
after the iconic British sports car manufacturer was acquired by Malaysian 
entrepreneur Tony Fernandes.

IT manager Bill Peters joined in October 2009, following 12 years with F1 giant 
McLaren. “I was only the sixth employee. We all walked into a big, empty shed 
in Norfolk with no IT, no people, and just six months to get a car on the grid for 
the 2010 season,” he says.

Peters knew he needed a responsive technology supplier that could 
provide an end-to-end solution to get the team up and running, as well as 
understanding its requirements and turning them round at breakneck speed. 

Partnering with Dell
After a “quick and dirty” procurement, he chose Dell, which he says “just shone 
compared to everybody else”. It was the start of a fruitful relationship that 
has been growing stronger ever since, culminating in Dell winning “supplier of 
the year” in this year’s Computer Weekly European Datacentre Awards for its 
ongoing work with the team.

“Initially, we needed the factory environment – all the business tools like 
email, collaboration, intranet, etc – plus high-powered workstations for the 
car designers and associated systems such as storage. We also needed a 
miniaturised version of the environment to take trackside. Lastly, we needed 
supercomputers for the factory, where we use computational fluid dynamics to 
simulate a wind tunnel,” says Peters.

Working closely with Caterham, Dell designed and deployed everything 
needed to get the team up and running in just 22 weeks, including a high-
performance computing (HPC) cluster consisting of 186 Dell PowerEdge M610 
blade servers with Intel Xeon processors. With this, the team can perform 
163,398 calculations per second and process 20GB of data on a race weekend.

Virtual IT is portable
Its trackside environment was revolutionary. “A lot of the other teams, including 
McLaren, used very specialised kit, but we went for an off-the-shelf virtualised 
environment. That means Instead of taking five full racks of servers trackside, 
ours is just a single, half-sized rack. We have to ship this stuff all over the world 
and air freight costs are up to $250 a kilo, so reducing that has also been a real 
benefit,” says Peters.

Caterham F1’s virtualised trackside environment is revolutionary
The factory environment is also virtualised, which Peters says not only simplifies 
manageability, but also reduces the footprint in the datacentre to maximise 
space for the HPC system. “That’s absolutely crucial to us as the wind tunnel 
simulation is by far our largest and most critical investment,” says Peters.

Since the initial project, Caterham has continued to work productively with 
Dell to improve and optimise the systems, as well as moving the entire factory 
environment from its former Norfolk base to new premises in Oxford. 

“By then we had even more processes and the whole lift-and-shift was again 
completed in a very compressed timeframe – just three months from the start 
of the project to having people sitting at their desks in the new factory. In my 30 
years in IT, it’s been the best project I’ve ever been involved with,” says Peters.

Big ambitions
More recent developments of the system include making the trackside 
environment more resilient to the high temperatures and extreme  
conditions encountered when racing in hot countries, often on sites without 
dedicated cooling. 

High-performance 
computing enables the 
Caterham F1 team to 
perform 163,398 
calculations per 
second and process 
20GB of data on a race 
weekend
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Over the past year, much of Dell’s work with the team has been around further 
consolidation, as well as improving availability and capacity management.

While Caterham has not yet made a big splash on the circuit in terms of its 
race performance against bigger, cash-rich rivals, Peters says its technology is 
certainly helping the team to “punch above its weight”. 

He has high hopes for the future: “In 2014 there’s a big shake-up in F1 
regulations that will, to a degree, level the playing field and give smaller teams 
such as ours the chance to compete on a more level footing. It’s absolutely our 
ambition to be fighting in the mid-field next year.

“Of course, the reason we’re all doing this is to win the World Championship. 
I’ve been in that position before with other teams and, ultimately, that’s what 
we’re hoping to do.”

Case study: Leeds University warms to liquid cooling

Winner of the best technology innovation award

As datacentres across the globe continue to grow, the IT industry is under 
ever more urgent pressure to devise and promote more sustainable ways to 

satisfy organisations’ ever-increasing demands for processing power. 
Much of the energy waste in datacentres stems from traditional cooling 

techniques that generally rely on an army of noisy, motorised fans and 
compressors. 

Yet while we are seeing the emergence of innovative new cooling 
technologies, most commercial organisations have neither the time, space nor 
resources to experiment with them. 

That makes testbed projects such as Leeds University’s successful 
implementation of liquid-cooled servers from specialist manufacturer Iceotope all 
the more vital. 

They help prove the benefits of such innovations in a working environment. In 
turn, this helps to kick-start new markets by reducing the risks of deployment 
for commercial organisations. The project won “best technology innovation” at 
this year’s Computer Weekly European Datacentre Awards. 

Research project with HPC benefits
Senior lecturer Jon Summers from the university’s School of Mechanical 
Engineering says the purpose of the Iceotope project was twofold: to 
investigate the environmental benefits of applying the technology; and to 
use the system as part of a high-performance computing (HPC) setup in its 
thermodynamics laboratory. 

“Primarily, it’s a research project, but we’re also rolling it out for use with 
students,” he says.

All the electronic components inside the Iceotope servers are immersed in 3M 
Novec Engineered Fluid, a non-toxic, non-conductive liquid coolant. The excess 
heat is then carried away from the cabinets via standard water pipes and central 
heating pumps. From there, it passes through domestic radiators to warm a 
large, open-plan laboratory. On hotter days, it is simply vented outside.

The reduction in energy use is astounding. “We are saving about 85-90% on 
cooling costs alone,” says Summers. “The system has no fans or compressors 
and only requires three pumps using a combined total of around 100W.”

As far as system maintenance goes, Summers says the Iceotope is little more 
bother than a standard blade server. 

“The cassettes are hot-swappable – you just pull one out and pop another in. 
There are double-blind sockets for the water that are completely drip-free, and 
the system doesn’t leak at all. Inside the cassette is a water jacket housing the 

Caterham’s 
technology is helping 
the team to “punch 
above its weight” 
Bill Peters, Caterham F1

“We are saving 
85-90% on cooling 
costs alone” 
Jon Summers,

Leeds University
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electronics, which are immersed in Novec fluid. As long as you have a spare 
server handy, it’s totally straightforward to swap them out,” he says.

“If you want to change the electronics in the cassette itself then the process 
is a bit more involved than usual, because you have to empty the cartridge first, 
but it’s not hard and the Novec fluid can be reused,” he says.

Suited to high-density, low-noise and hostile environments
Beyond the green benefits, the university is also seeing other advantages, 
particularly the ability to deploy the servers in relatively high density where there 
is limited space or ventilation. 

“In the HPC arena we’re always stuck for space. We also want all our 
computers very close together because when you’re using distributed 
computing to do very big calculations, you need low latency and high bandwidth 
between nodes,” says Summers.

While most enterprise environments won’t need to compute fluid dynamics 
equations, many have similar concerns over space. 

“The units would be ideal for an office. Although we’re using them for HPC, the 
servers use commodity motherboards with standard Intel and AMD processors. 
They are insulated and don’t give off much heat. And there are no fans so they’re 
perfectly suited to locations where you want a low level of noise,” he says. 

Because the electronics in the system are insulated from heat, light, humidity, 
particulates, dust and (to a certain degree) shock, the Iceotope servers also 
operate well in hostile environments, he adds.

From his own knowledge and experience, Summers thinks the “writing’s 
beginning to appear on the wall” for traditional air cooling: “From what I know 
of the datacentre industry, HPC users are less risk-averse, so we’re happy with 
‘water to the rack’, but I know lots of people are still nervous about it.

“With energy costs now so high, however, air could only have another four or 
five years as the leading means of datacentre cooling. We need a much more 
efficient way of moving the heat around, and there’s nothing better than liquid.”

Case study: University of Aberdeen develops  
shared services datacentre

Winner of the best public sector project award

Before the University of Aberdeen (UoA) joined forces with fellow institutions 
in the region to transform its inefficient, decades-old datacentre into a 

state-of-the-art shared services facility, it could hardly have imagined that, in 
three years, it would be held up as an exemplar of public sector excellence and 
green efficiency.

“When I joined three years ago and took my first look at the datacentre, I 
almost quit there and then,” says UoA’s datacentre and operations manager 
Peter Esson. “It hadn’t been touched for over 20 years and we had no control 
over the air-conditioning apart from on or off.”

With budgets under pressure, UoA couldn’t make the necessary improvements 
alone, so it teamed up with sister institution Robert Gordon University (RGU), 
which faced a similar need to upgrade facilities. “RGU had sufficient budget but 
insufficient space. We had the space but not enough budget. It was the perfect 
marriage,” says Esson.

North East Scotland College came on board, too, and the North East of 
Scotland Shared Data Centre (NESSDC) was born. “We all have strong drivers 
in terms of cost efficiency, shared services and the green agenda. This ticked 
all three boxes,” says Esson. As the winning public sector project in Computer 

“The units would be 
ideal for an office. The 
servers use commodity 
motherboards with 
standard Intel and 
AMD processors. They 
are insulated and don’t 
give off much heat. 
And there are no fans 
so they’re perfectly 
suited to locations 
where you want a low 
level of noise” 
Jon Summers,

Leeds University

“Robert Gordon 
University had 
sufficient budget but 
insufficient space. We 
had the space but not 
enough budget. It was 
the perfect marriage” 
Peter Esson, 
University of Aberdeen
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Weekly’s European Datacentre Awards, NESSDC wowed judges with its 
impressive transformation and rigorous project management. 

Cost and energy benefits
Since the completion of the £1.5m shared services initiative a year ago, the 
institutions have already achieved combined annual savings of £232,000, 
reduced their carbon footprint by 1,122 tonnes and achieved an annual power 
usage effectiveness (PUE) rating of 1.1 – more than half the previous figure.

The institutions worked together closely for around a year to put together 
an invitation to tender that met all their requirements. “We wanted innovative 
proposals, so we said we‘d consider anything that met our criteria to reduce 
power consumption and become more green. Had we gone to market with a 
more traditional datacentre proposal, we wouldn’t have achieved the energy 
efficiency we have today,” says Esson.

The institutions selected supplier Workspace Technology for the project, 
which proposed an innovative direct evaporative cooling system that uses far 
less energy than traditional techniques. Workspace also had experience of 
conducting major upgrades with systems in situ. 

“We have around 20,000 users who rely on our systems, so it was vital to 
minimise downtime,” says Esson.

Among other tasks, the project involved relocating 400 servers, moving and 
rewiring 100 live network components and two full Janet racks, replacing the 
flooring and ceiling, major external construction, installing a new generator, 
transformer, switchboard and cabinets, plus the new cooling system.

Unplanned outages over the 10-month project totalled less than 40 minutes. 
UoA’s head of service management Brian Henderson says this figure was 
largely down to a combination of good planning and great working relationships 
among the various parties, including the partner institutions, contractors and the 
university’s IT and estates management departments.

“We put a lot into the governance of the project and made sure everybody 
was involved at all stages,” he says.

Stressful moments
As with any project, though, there were some stressful moments. Esson recalls: 
“One of the major challenges was when we had to switch off the air-conditioning 
for about three months last year and rely on external air to cool the system. 
Fortunately, we had a very cold winter here last year – even for Aberdeen – so 
the system kept suitably cool.”

Another hairy moment came when they replaced the generator. “We’d 
estimated the job would take 20 minutes and we had capacity on the UPS to 
keep the power on for 40 minutes. But the contractors hit a snag, and once 
they’d started the replacement it was impossible to back out. We came within 
15 seconds of losing power completely. It was like a Bond movie,” says Esson.

The transformed datacentre has now been in place a year. As well as reducing 
costs and energy consumption, there have been other compelling benefits. “For 
one thing, it’s given our IT staff a new sense of pride,” says Esson. “The cabling 
is still as neat and tidy as it was a year ago.”

Henderson says the datacentre is now “rock solid”, which has given the 
institutions more confidence about hosting their own systems. “For example, 
we’ve just decided not to outsource the hosting of an ERP [enterprise resource 
planning] system we’re developing, which probably wouldn’t have been the 
case had we still been using the old datacentre,” says Henderson.

Esson adds: “The university also has a number of spin-off companies that 
are now actively putting their equipment into our datacentre rather than 
housing it elsewhere.”

The institutions’ great working relationships and the unqualified success of the 
project has also encouraged them to push ahead with the creation of a second, 
smaller shared datacentre at RGU. “They’re leading that one, and we’re hoping 
to award the contract next month,” says Esson. n

Unplanned outages 
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