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In order to remain competitive in a constantly 
evolving industry, our clients need to balance 
numerous competing issues. Arup recognise 
and understand these drivers, enabling 
our specialists to develop innovative ideas 
successfully balancing:
• Rising costs of energy
• The high cost of capital
• Resilience requirements
• Cloud infrastructure for business and IT 

strategies
• Pressure to reduce real estate costs
• An aging infrastructure and risks associated 

with upgrading live Mission Critical 
facilities

• Increasing regulatory pressure
• Drivers for virtualisation and the realities of 

implementation
• Physical and virtual security precautions
• Designing and operating challenges in areas 

at risk of natural catastrophe
• Staff replacement and retention
• Sustainability and the environmental 

impacts of the sector

The global demand for data continues to grow. 
Arup is shaping the data centres that will 
power this future, designing highly sustainable 
facilities that deliver the speed, resilience and 
security that industries, clients and individuals 
rely upon.

Arup has been at the forefront of data centre 
design since the industry began. We work 
collaboratively with our clients offering full 
engineering, architectural and consultancy 
services for the entire lifespan of the data 
centre, from master planning to operations 
optimisation.

We work as global partners for many 
international data centre owners, delivering 
multiple projects for co location and hyperscale 
operators. This is a power hungry industry, 
so we work hard to maximise efficiency, 
optimise ongoing operations and help clients to 
reduce the carbon footprint of their businesses 
with specialist designs that represent the 
best combination of sustainability and high 
performance.

"Arup contributed 
significantly to 
meet the ambitious 
target to hand over 
a completed and 
fully commissioned 
data centre within a 
construction period 
of only ten months.

 Over the entire 
course of the project 
we perceived Arup 
as a valuable and 
trusted partner that 
delivered on time 
and supported us 
at any time in a 
very pragmatic and 
flexible manner."

Alan Clinton,
Regional Manager, 
Mercury Engineering

DESIGNING THE DATA CENTRES 
THE WORLD RELIES ON
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ARUP PROJECT EXPERIENCE

NUMBER OF DATA CENTRES BY COUNTRY — TOP FIVE*

Countries in blue indicate 
where Arup have designed 
data centres.

England

*As of 2018

Australia JapanIreland
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FEATURED PROJECTS

Global Telecommunications 
Organisation Data Centre 

Redevelopment

University of 
Southampton

Equinix London 
Data centre 10

Wellcome 
Trust

FDC2 Data Centre CSCS Swiss National 
Supercomputing Centre

Equinix Frankfurt 4.4 Cooling 
System Upgrade

Multinational Banking and 
Financial Services Phased 

Refurbishment

Equinix Amsterdam 
3.3 Data Centre

Equinix London 
Data Centre 5

Confidential Technology 
Data Centre Expansion 

IBM North Harbour

Existing Facilities
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EQUINIX LONDON DATA CENTRE 5

London, UK

CLIENT
Equinix

CONTRACTORS
Crown House Technologies and 
Skanska

PROJECT FAST FACTS
16,000m2 net white space over 2nr. 
buildings 
24MW available net capacity 
1.5kW/m2 Net Power density 
40MVA power allocation at full 
build out

ARUP SERVICES

All Equinix projects are designed to be highly resilient and robust, 
meeting the highest standards required by their European customer 
service level agreements.

Equinix is the leading global interconnection 
platform, uniting companies inside the world’s 
most networked data centres. Arup has a long 
standing (19 year) relationship with Equinix/
IX Europe in Europe and has successfully 
delivered project work in the United Kingdom, 
France, Germany, Switzerland, the UAE, 
Australia, the US and Canada.

Projects range from large new build facilities 
to smaller intricate upgrade and expansion 
projects to existing live buildings. Projects 
typically require clear and effective strategies 
for fit out over multiple investment phases. 

Arup has drawn from its regional and  
international presence to deliver projects within 
Europe and assisted with the assimilation of 
Equinix approach in multiple regions. Arup 
pro actively supports projects through the 
whole life cycle including planning, design, 
construction, commissioning, testing and 
handover phases, where Arup typically deploy a 
site based team, followed by continuous support 
in operation.

Arup have provided engineering, project 
management services and on-site support to 
deliver London 5 (LD5) extending Equinix’s 
campus of facilities in Slough and following on 
from the sales success of LD4. LD5 provides 
16,000m2 of net premium white space in four 
phases, with 24MW of redundant UPS power 
and cooling phased to match. 

Work on the project began in 2008, with the 
first phase open in April 2010. Opening in late 
2013, the final phase of white space completed 
the phased build-out of space. To accommodate 
the rapid customer load growth, the final 
part of the electrical infrastructure populated 
2,000m2 of dedicated plant areas, installing 
MV generators, packaged substations, UPSs, 
batteries and cooling equipment. 

Arup provided full engineering services, 
project and cost management for the design and 
site supervision of the $184m development. The 
M&E engineering solutions provide exceptional 
levels of resilience and redundancy required by 
Equinix, the world’s leading retail co location 
service provider.

EQUINIX LONDON DATA CENTRE 5 (CONTINUED)

The design allows for twin 40MVA 33kV HV 
substations and the phased installation of up 
to twenty-eight 2.25MVA standby generators, 
1.25MW air cooled chillers, forty-four 3.5MVA 
transformers, ninety-six 500kVA UPS modules 
and two hundred and fifty 140kW chilled water 
CRAC units. 

The Arup phasing strategy and innovative use 
of temporary link ups (TLUs) between phases 
has allowed over £25m of installation works to 
be deferred until actual customer load requires 
it. This has resulted in exceeding the client’s 
budget expectations and reset their global 
benchmark for Capital Spend Efficiency. 

Environmentally, the LD5 design concept 
improved the site Power Usage Efficiency 
(PUE) through implementation of air side 
economisers for UPS room cooling and higher 
data hall operating temperatures. 

Extensive CFD thermal modelling was 
undertaken by the Arup specialist team to 
prove the higher operating temperatures would 
allow for continuous operation within Equinix’s 
service level agreement envelope.
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Procurement
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Inspections



CLIENT
Equinix

PROJECT FAST FACTS
17.2MW IT load, 7,800m2 white 
space

ARUP SERVICES

LD10 was formerly the site of the IO data centre. 
Arup carried out technical due diligence ahead 
of the procurement of the site by Equinix in 
February 2017.

The existing data centre consisted of a 10,000m2 
warehouse in the Slough Trading Estate. It was a 
live data centre partially populated with modular 
data halls, power modules, a front of house area 
and related plant. 

Equinix’s brief was to maximise the IT load, 
white space area and cabinet numbers whilst 
adhering to their highly efficient and resilient 
mechanical and electrical (M&E) template design 
topologies and standards. 

Over the last 2 years Arup have developed the 
detailed design for 17.2MW of IT load. 

Arup designed a 6500m2 mezzanine level inside 
the existing warehouse, which once constructed, 
increases the usable floorspace by 60%.

Arup have supported Equinix, Mercury (General 
Contractor) and Andrew Reid & Partners 
(Commissioning Agent) through the three phases 
of construction and commissioning, delivering 
the first 13.2MW of IT capacity.

Arup have provided a number of specialist 
services such as CFD modelling (both internal 
& external), Acoustic Studies, Fire Suppression, 
Fire Engineering, Controls Engineering & HV 
Detailed Design.

Arup provided M&E weekly site attendance 
throughout the construction phase(s), to answer 
general contractor queries in relation to both 
existing site infrastructure and the new design.

Arup have also redesigned and developed the 
existing front of house area to satisfy specific 
customer requirements in parallel with Equinix 
branding criteria.

Arup undertook the Principal Designer Role for 
the project, from pre-construction to handover.

Public Health 
Engineering

Project 
Management

Controls and 
Commissioning

CFD

Due 
DiligenceDue 

Diligence
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The project consist of upgrading the cooling 
infrastructure of an existing data centre facility, 
increasing the available IT cooling density and 
improvement in the energy efficiency.

The existing building and cooling system was 
thoroughly examined by Arup prior to design 
and construction, allowing correct measures to 
be introduced for seamless execution. 

The existing concrete structure below the 
external condensers was strengthened with 
internal steel frames to allow new air cooled 
chillers to be placed on top.

An execution phasing strategy was developed 
to enable installation of new chilled water 
pipework under the raised floor, replacing the 
existing condenser water pipework in various 
stages. This allows for migration of the cooling 
load with no impact to client operations. 

Arup prepared the cooling load migration 
strategy and supervised the process with a 
continuous presence on site during test and 
commissioning phases.

CLIENT
Equinix

ARCHITECT
Kleinundarchitekten

PROJECT FAST FACTS
Calculated improvement to 
efficiency of cooling infrastructure 
serving the facility up to 50% at full 
load and 66% at part load.

ARUP SERVICES

EQUINIX FRANKFURT 4.4 COOLING SYSTEM UPGRADE

Germany

EQUINIX LONDON DATA CENTRE 10

London, UK
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GLOBAL TELECOMMUNICATIONS ORGANISATION DATA CENTRE REDEVELOPMENT

Hong Kong

Arup provided full mechanical, electrical and 
public health design of 17 storey operating 
warehouse conversion to a data centre at New 
Territories. 

The scope included conversion of 8 floor 
levels to a data centre including associated 
MEP infrastructure.  This scope also included 
refurbishment of existing and additional MEP 
infrastructure for an IT load of 7.1MW and 
served by 8500kW decentralized chiller plants. 

For achievement of Tier IV power supply, two 
incoming 11KV HV power supplies N+N were 
added from CLP Power Hong Kong and back 
up by generators for N+N arrangement. 

CLIENT
Confidential

ARCHITECT
Studio One

PROJECT FAST FACTS
Conversion of  floors of existing 
warehouse building to 8 storey 
data hall floors. This project involve 
alternation of existing and addition 
MEP infrastructure to achieve Tier IV 
arrangement.

ARUP SERVICES

GLOBAL TELECOMMUNICATIONS ORGANISATION DATA CENTRE REDEVELOPMENT

Hong Kong

Arup operated as lead design consultant 
responsible for the project management, MEP, 
structural engineering design and management 
of all sub-consultants on this 9000m2 

renovation.

This seven floor transformation into an Uptime 
Tier III data centre includes 1000 racks and 
7MW IT load, completed within a restricted 10 
month programme.
  
The design adopted a decentralized modular 
air-cooled chiller concept with front-flow air 
management within data hall, endeavouring 
to deliver seamless design and tender 
documentation.   

Client aspirations included significant time 
saving in both construction, testing and 
commissioning stages. 

CLIENT
Confidential

ARCHITECT
Canford

PROJECT FAST FACTS
Renovation of seven floors 
(GFA:9000m2) of an operational 
industrial building into a new high 
density data centre with 1000 racks 
and up to 7MW IT load under a 
fast track project programme of 
approximately 10 months.

ARUP SERVICES

Mechanical 
Engineering

Electrical 
Engineering

Public Health 
Engineering Mechanical 

Engineering
Electrical 

Engineering
Public Health 
Engineering

Project 
Management

Structural 
Engineering

The data centre has the ability to accommodate 
variable uptake rates dependent on different 
end-user requirements with a high power 
density up to 10kW per rack. 

Improved energy efficiency with a PUE value 
of less than 1.5 was achieved using high chilled 
water supply temperature and a highly efficient 
variable speed modular air-cooled chiller. 

Distributed redundancy for electrical 
systems with container type generators on 
R/F are designed to provide reliable power 
provision with minimum electrical plant space 
requirements.

The stages of conversion were are arranged in 
the following phases;

Phase 1: Full MEP infrastructure design for 
eight data hall floors 
Phase 2: Design and tender for lift conversion
Phase 3: Design and tender for HV/LV riser 
conversion from existing lift shafts
Phase 4: Full MEP infrastructure design for 
plant room floors
Phase 5: Design and tender for high voltage 
power supply 
Phase 6: Design and tender for generator power 
supply
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This two-storey expansion provides an 
additional 2,150 cabinets and 8.8MW of gross 
UPS capacity to the existing facility. The new 
expansion will leverage spare capacity within 
the existing mechanical infrastructure.

Upgrading an existing data centre is, in several 
aspects, more challenging than building a 
greenfield facility. Ensuring operational 
continuity of the running operation is 
imperative. Any implementation involving 
existing infrastructure needs to be carefully 
evaluated for risk, both to the overall operation 
and during construction. 

Incorporations to existing systems are 
particularly challenging. In many cases, 
as in extending a chilled water line, it is 
unfavourable to perform these live. In others, 
such as tying into existing switchgear, it may 
be impossible to do so without performing a 
shutdown. In these situations, construction 
phasing becomes a critical constraint for the 
project. Coordination with contractor and client 
were vital to the success of this project. 

CONFIDENTIAL TECHNOLOGY DATA CENTRE EXPANSION 

Illinois, US

Key considerations during the design phase 
were: 
• Confirmation of as-built documentation
• Identification of connection points (spare 

breakers, unused conduits, unused taps/
valved connections)

• Confirmation of utility capacity (will N+1 
MV support become available at project 
completion)

During the design, Arup paid particular 
attention to: 
• UPS upgrades
• STS migrations
• Modification of the electrical load shed 

scheme
• Hydraulic analysis of chilled water 

ride-through capacity
• Addition of new HVAC central plant 

capacity
• Tie in of the new chilled water loop 
• Replacement of the existing Siemens BMS 

system
• Tie in of fire protection and life safety 

additions

CLIENT
Confidential

PROJECT FAST FACTS 
Tier IV 
2,150 cabinets 

ARUP SERVICES

This London campus is 23 years old and made 
up of three buildings covering 39019m2, which 
was refurbished to become the main City of 
London base for this multinational banking and 
financial services company.

Arup design services facilitated the strategic 
upgrade of the main cooling and heating plant 
in this fully occupied, operational headquarters 
and data centre building.

PHASE 1

Following an initial options analysis for the 
engineering performance strategy including 
systems, resilience, load profiles and expansion 
scenarios, Arup completed the detailed design 
of the MEP infrastructure. Spanning over six 
storeys, including a complete revision of the 
electrical infrastructure, whilst maintaining the 
operation of an existing data centre.

Arup also provided BMS design services for 
the upgrade of the system controls to align with 
the recently upgraded control systems. 

The design strategy for phasing and migrations 
was implemented to accommodate further 
ongoing projects occurring simultaneously on 
the campus.

CLIENT
Confidential

PROJECT FAST FACTS
Three buildings covering 39019m2.

Works carried out on fully occupied, 
functional banking headquarters.

Works carried out while bank’s data 
centre remained operational.

Works had to accommodate 
other ongoing projects happening 
simultaneously on the 3-building 
campus.

ARUP SERVICES

MULTINATIONAL BANKING AND FINANCIAL SERVICES PHASED REFURBISHMENT

London, UK

PHASE 2

Arup provided SMEP services to the bank in 
order to facilitate the strategic upgrade of their 
main cooling and heating plant and associated 
power and controls, within the fully occupied 
and operational building. 

Arup also offered BMS design services for the 
upgrade of the systems controls to correspond 
with the rest of the recently upgraded control 
systems. 

The Arup design strategy for phasing and 
migrations had to accommodate additional 
ongoing projects happening simultaneously on 
the 3 building campus.
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CLIENT
IBM

ARUP SERVICES

IBM NORTH HARBOUR

UK

CLIENT
Equinix

CONTRACTOR
Mercury

ARUP SERVICES

EQUINIX AMSTERDAM 3.3 DATA CENTRE

Amsterdam, Netherlands

CLIENT
The Wellcome Trust Ltd.

ARUP SERVICES

The Wellcome Trust's objective was to provide 
increased capacity and resilience for the new 
quadrant, in order to allow an upgrade in 
computing power for the next 10 years of the 
building. 

Arup developed a low impact solution that 
would minimise the effect on the existing live 
data halls. By utilising latest best practise in 
equipment selection and operation of the room, 
an adiabatic cooling solution and increased 
ambient temperatures in the new data hall 
create a PUE expectation of 1.2.

The University of Southampton had outgrown 
its existing data centre and required additional 
space and power to expand services, improve 
resilience and energy efficiency.

The new data centre houses critical services 
including campus IT connectivity, student 
services and High Performance Computing 
(HPC). The current HPC array is ranked as 
the 265th fastest supercomputer in the world. 
The new facility provides 3 times the power 
and cooling previously available, allowing the 
university to expand their HPC capability.

As lead consultant, Arup led the design team, 
delivering the MEP and ITC design. The ITC 
team provided strategic advice for the network 
design, Network Operations Centre and the 
HPC upgrade.

IBM North Harbour East Building is a strategic 
data centre where the HV infrastructure 
was reaching it's end of life. Arup provided 
solutions from feasibility to construction 
support and commissioning services for the 
replacement of the existing 11kV Switchgear. 
The solution provided a concurrently 
maintainable approach rather than the existing 
system which had a number of Single Points of 
Failure.
 
Arup’s proposed reconfiguration of the HV 
infrastructure enhanced the resilience of the 
power supply and ensured transferring of 
systems the existing to new infrastructure, 
without loss of supply to critical equipment in 
this live operational environment.

Arup were appointed by Mercury to complete 
the detailed design and provision of site support 
for two phases of the Equinix’s data centre 
AM3, based in Amsterdam. 1685m2 (2,3 MW) 
of white space was added to the ground floor, 
beneath the existing elevated data centre, along 
with the associated power and cooling plant 
upgrades.

The detailed design required significant 
attention to detail for implementation into a live 
environment. For example, new pumps cut into 
the existing chilled water system. Site quality 
checks were conducted throughout to ensure 
exceptional design integrity.

1918

WELLCOME TRUST

Cambridge, UK

CLIENT
University of Southampton

ARUP SERVICES

UNIVERSITY OF SOUTHAMPTON

Southampton UK

“The depth of 
[Arup’s] knowledge 
and the passionate 
attention to detail 
ensured that the 
UoS was delivered a 
class leading future 
proof facility.”

Mike Powell - Data Centre 
Manager, University of 
Southampton
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FDC2 DATA CENTRE

Hong Kong

With cutting edge MEP infrastructure and 
networking equipment, NTT Communications 
Hong Kong Financial Data Centre Tower 2 
(FDC2) is designed to be compliant with the 
Uptime Institute’s multi-tier requirements up 
to Tier IV, the highest rating measurement of 
quality and reliability designed for data centres.

As the mechanical, electrical, public health, 
IT and security engineering consultant, Arup 
worked with the client to devise a number 
of innovative solutions to help this premium 
mission critical facility meet the reliability 
challenge, achieve energy efficiency and design 
flexibility.

UNIQUE EMERGENCY COOLING STRATEGY

A continuous cooling system is vital to achieve 
24/7 non-stop operation of the data centre. 
To realise FDC2’s promise of 100% uptime, 
Arup helped the client to realise a cutting-edge 
cooling strategy using two thermal energy 
storage (TES) tanks employing the water 
stratification principle, the first of its kind in 
Hong Kong.

Since water density is inversely proportional 
to temperature, hot and cold water can be 
completely separated with the hotter, lighter 
water at the top (with a thermocline separation). 
The designed cold water temperature and 
volume can then be secured during operation at 
all times and scenarios to feed the data centre 
cooling system, with the return hot water 
trapped in the upper layer.

In this project, two TES tanks were designed 
to ensure the hot-cold water separation. Using 
computational fluid dynamics simulation for 
verification, Arup designed the water inlet and 
outlet diffuser to ensure a steady water flow for 
the formation of the ‘thermocline’ and water 
stratification. 

ENERGY EFFICIENCY

Given the high power demand of the data 
centre, various cooling approaches were 
employed to improve energy efficiency and save 
costs for the client. These include front-flow 
air handling units, indirect free cooling from 
the cooling towers in winter, and efficient plant 
design.

As a result, the annualized power usage 
effectiveness (PUE) value capable of achieving 
below 1.5 at full load condition, compared with 
the local average of 2.3.

DESIGN FLEXIBILITY

Designed to be a future-proof facility, FDC2 
adopts a modular design, allowing phased 
capital investment (to reach the ultimate 
capacity of 4,200 racks) as well as flexibility for 
end-users to tailor make their solutions in the 
future.

This also allows the building to react 
to changing business requirements and 
technological advancement in the future with 
minimum impact on the operation, hence 
facilitating deployment, saving costs and 
reducing risks to other operating areas.

BIM AS A PROCESS

Arup formulated a fully built BIM model 
throughout the  design life cycle, the first time 
for the local data centre market. Through 
this project, BIM has advanced to a truly 
collaborative process, enabling coordinated 
working, clash reduction, design optimisation 
and improved efficiency.

CLIENT
NTT Communications Corporation

ARCHITECT
Leigh & Orange

PROJECT FAST FACTS
With 32,000m2 GFA, the data centre 
houses 4,200 racks and provides an 
average of 10kW for each rack, the 
highest power density in the region, 
allowing up to 2.8MVA per data hall.

Achieved  a power usage 
effectiveness (PUE) value of 1.45, 
compared with the local average 
of 2.3.

The total planned duty power 
and standby supply requirement 
will be up to 68MVA and 48MVA 
respectively.

ARUP SERVICES

Public Health 
Engineering

Mechanical 
Engineering

Electrical 
Engineering

BIMBIM

The Swiss National Supercomputing Centre 
(CSCS) in Lugano serves as a technology 
platform for computer aided research in 
Switzerland. It is managed by the ETH Zurich, 
in close cooperation with the local University of 
Italian Switzerland.

Together with the local joint venture partner 
IFEC, Arup was commissioned to design the 
technical infrastructure for the secondary 
extensions, in addition to improve and upgrade 
the primary cooling and power infrastructure.

Although not specifically requested by the client, 
Arup delivered the entire project in 3D using 
Revit MEP in order to support the contractors in 
meeting the ambitious construction schedules at 
Swiss quality standards. 

Collaboration between all parties and a 
continuous improvement process were key 
factors to the success of all 14 projects delivered 
under the umbrella of a four year framework 
contract. 

Feedback from contractors confirmed that 
construction time was shortened significantly 
due to the coordinated and accurate design 
information provided by Arup. 

In particular, the client valued Arup’s expertise 
in data centre design, resulting in appropriate, 
efficient and economical solutions.

CLIENT
ETH Zurich

PROJECT FAST FACTS
Up to 25 MW IT Capacity 
Technical Plant Space ca. 7.200 m² 
Lake water cooled data centre for 
super computing 
CSCS host Europe’s fastest HP 
computer 
Delivery of 14 projects under the 
umbrella of a framework contract 
for all engineering services 
associated with infrastructure 
upgrades for additional HP 
computers.

ARUP SERVICES

CSCS SWISS NATIONAL SUPERCOMPUTING CENTRE

Lugano, Switzerland

Structural 
Engineering

Public Health 
Engineering

Mechanical 
Engineering

Electrical 
Engineering



FEATURED PROJECTSNew Build Facilities

KIR Data 
Centre

Modular Data Centre 
Complex

Global Technology 
Client

Meeza Data 
Centre

Siam commercial bank 
data centre

Computational Research 
and Theory Facility

Equinix Zurich  5 
Data Centre

Equinix Frankfurt 
2.6 Data Centre

University of Cambridge 
Data Centre

Digital Realty LHR13 Digital Realty 
Frankfurt 10 Data 

Centre

Confidential global 
cloud provider 

Met Office High 
Performance Computer 

IXcellerate 
Moscow 1

Telecity Amsterdam 6 
Data Centre

NEXTDC

Data Centre 
Development

22 23
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MET OFFICE HIGH PERFORMANCE COMPUTER 

Exeter, UK

The largest computer in the world dedicated to 
meteorological services is now housed in a new 
2000m2 data centre in Exeter Science Park. Part 
of the UK Meteorological Office campus, this 
BREEAM Excellent data centre is supported by 
1000m2 of collaborative office space.

This world leading facility enables more 
accurate, detailed weather forecasting and 
climate modelling. This will greatly contribute 
to improve UK resilience to extreme weather 
events, and to future advancements in climate 
science. Once fully operational, the high 
performance computer will be able to run 
16,000 trillion calculations per second and 
will have a maximum electricity demand of 
approximately 2.7MW. 

The Arup data centre team provided building 
services engineering, acoustics consultancy 
and testing and commissioning support. Our 
contribution also included creation of a MEP 
model to BIM Level 2 standards. 

The Arup team worked alongside Willmott 
Dixon, Stride Treglown and WSP, developing 
the building’s detailed design, delivering 
energy efficient solutions for the equipment and 
technology housed within it. Designs focused 
on energy demand management took a central 
role in achievement of the project’s targeted 
BREEAM Excellent rating.

FLEXIBILITY IN DESIGN 

One of the challenges of designing spaces for 
supercomputers is the pace at which technology 
continues to advance. In this case, The Met 
Office also required a solution flexible enough to 
support future phases of development. 

Close collaboration with the Met Office and the 
manufacturer of the supercomputer supported the 
team in designing for high levels of adaptability, 
whilst simultaneously protecting the cost 
effectiveness and efficient performance of the 
data centre. For example, the power distribution 
units specified can be easily modified to distribute 
DC power to support future procurement of 
more efficient supercomputer equipment. The 
design also incorporates provision to allow future 
connection to a district heating network to utilise 
waste heat. 

CLIENT
Met Office

ARCHITECT
Stride Treglown 
Atkins

PROJECT FAST FACTS
World-leading climatic change 
modelling and weather forecasting 
research facility.

Houses one of the 25 most 
powerful computers in the world.

Energy-efficient building services 
design, to minimise electricity 
consumption and achieve BREEAM 
Excellent accreditation.

ARUP SERVICES

The client brief demanded high energy 
efficiency, low Power Usage Effectiveness, 
(PUE), and a carbon reduction of 10% on 
existing university facilities. Our total design 
approach exceeded the university’s ambitious 
energy efficiency aspirations. We delivered an 
impressive PUE of less than 1.2 and carbon 
reduction of up to 40% on existing university 
facilities.

The strong collaborative relationship with 
our client inspired the project team to push 
conventional design boundaries. A key feature 
of the data centre is the mechanically chilled 
water system, which serves different rack 
cooling solutions addressing the varying IT 
demands. This approach supports the long 
term flexibility to meet not only today’s 
requirements, and those in the future. The 
mechanical design also utilises hybrid dry-air 
coolers to exploit the benefits of evaporative 
cooling. Early adoption of supplying air at 
higher temperatures unlocked the potential for 
a highly efficient and low cost design. 

Increased energy efficiency demands have 
driven these changes combined with an 
industry move towards ‘warmer’ data halls. 
Working to standards defined by ASHRAE 
design criteria, we have established new 
industry benchmarks with the West Cambridge 
Data Centre.

UNIVERSITY OF CAMBRIDGE DATA CENTRE

Cambridge, UK

CLIENT
University of Cambridge

ARCHITECT
TTSP Architects

PROJECT FAST FACTS
An expandable £20m Data Centre 
including high performance 
computing, 2000m2 supplying up 
to 1350kW of IT Load. 

High quality design to meet the 
surrounding campus masterplan 
planning criteria.

ARUP SERVICES

The West Cambridge data centre was completed 
in August 2014, providing the University of 
Cambridge with its first standalone data centre. 
The data centre houses essential IT services 
within a central, purpose built and secure 
facility. 

Arup have delivered other significant buildings 
for the University of Cambridge, including, 
Institute for Manufacturing ‘Alan Reece’ 
building, the Stirling Prize winning Sainsbury 
Laboratory and the Sport Centre on the West 
Cambridge campus. 

Appointed in 2012 as Lead Designer, Arup 
delivered a full multi-disciplinary solution,  
providing a comprehensive range of services 
including; structural, geotechnical, civil 
engineering, building services and ICT. 

The West Cambridge Data Centre houses up 
to 220 racks across 1,030m2 of IT whitespace. 
With a gross internal footprint of 2,300m2, 
the facility includes associated plant rooms to 
power and cool the whitespace and ancillary 
accommodation comprising of offices and 
meeting spaces. Our design allows the data 
centre to be extended, doubling its capacity 
should this be required in the future.   
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Arup worked with Perkins + Will to provide 
mechanical, electrical and public health 
engineering services from design development 
through to construction administration for 
the Computational Research and Theory 
Facility (CRTF) at the University of California, 
Berkeley. 

The building houses the National Energy 
Research Supercomputing Centre (NERSC) 
which operates some of the world’s most 
powerful unclassified supercomputers and hosts 
users from around the world.

Arup designed low energy cooling systems 
in conjunction with UC staff for the computer 
centre. The facility achieves a Power Utilisation 
Effectiveness (PUE) currently measured at 1.07 
but there is an improvement process underway 
to reduce it to 1.04.

COMPUTATIONAL RESEARCH AND THEORY FACILITY

Berkeley, California

CLIENT
Lawrence Berkeley National 
Laboratory 

ARCHITECT
Perkins+Will 

PROJECT FAST FACTS
Facility is over 12900m2 building 
corresponding to 9197m2 including 
6224m2 of office, visualization 
lab, and conference space 
accommodating 300+ academic 
staff and students. 

2973m2 of computing space 
that will accommodate two high 
performance computing systems.

ARUP SERVICES

Design of a high-tech,  
high-performance computer 
lab and associated facilities

MODULAR DATA CENTRE COMPLEX

Dubai

Dubai Airports appointed Arup as their 
Technical Advisor to study feasibility and 
develop Employers Requirements for the 
procurement of a new 1MW modular, Tier III 
data centre at DXB.  The facility will be one 
of the world’s first modular data centres to be 
certified as Tier III by the Uptime Institute. 

During implementation, Arup’s role continued 
as design reviewer and technical guardian for 
the project through manufacture, construction, 
commissioning and handover.

The modular data centre (MDCC), the first 
of two to be built, completed its factory 
acceptance testing in April 2017. Bringing 
together Arup’s data centre expertise in Dubai, 
Cardiff, London and Shenzhen to inspect and 
witness that the Chinese manufacturer’s design 
and fabrication was compliant with the ER’s 
and its approved design.

CLIENT
Dubai Airports

KEY COLLABORATORS
Huawei, Uptime Institute.

ARUP SERVICES

The MDCC was constructed in twenty six 
40ft containers with 10 containers housing the 
main data hall of 100 racks. Other containers 
accommodated the main electrical supply and 
distribution equipment including transformers, 
switchgear and uninterrupted power supply 
systems.

Eventually, once the second MDCC is 
constructed in Dubai World Central, the two 
data centres will operate as a pair of mirrored 
Tier III data centres interconnected through 
a dedicated fibre optic link that will provide 
high-level resilience and availability to support 
the critical operations of Dubai Airports. It will 
also create a stable and reliable environment for 
Dubai Airports to host its private cloud.

Arup’s project team will remain engaged with 
DXB and provide assistance with Operational 
Readiness services into the new facility for 
smooth activation and migration phase.
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CLIENT
Equinix

PROJECT FAST FACTS
7.2MW data centre 
LEED Gold Design

ARUP SERVICES

EQUINIX ZURICH 5 DATA CENTRE

Zurich, Switzerland
GLOBAL TECHNOLOGY CLIENT

Scandinavia

CLIENT
Confidential

ARUP SERVICES

CLIENT
Digital Realty

ARCHITECT
Nicholas Webb Architects

ARUP SERVICES

DIGITAL REALTY LHR13

London, UK

CLIENT
IXcellerate Limited

ARUP SERVICES

Construction
Administration

Arup provided the full scope of consulting 
services during all project phases including; 
due diligence; contract and construction 
management, cost control; ASMEP design up to 
construction drawings and site supervision with 
commissioning planning and witnessing and 
Service Level Availability Assessment of Power 
Supply System of Phase 2.

The principle design challenge for the Moscow 
One Datacentre was to upgrade the building's 
shell to a cutting edge data centre with 
extensive add-on capacity, while keeping to 
restrictions on initial capital investment. 

Arup assisted IXcellerate to manage the 
variable requirements of their customers 
and adjusted engineering infrastructure to 
coordinate with the customer criteria. In 
addition, Arup was appointed as the lead 
consultant to process the Tier III Design 
certification by Uptime Institute (Concurrently 
Maintainable Site Infrastructure).

Arup have completed the full scheme design of 
the new build 6,700m2 data centre, ZH5. The 
building and systems have been developed to 
facilitate staged installation and investment.

Phase 1, consisting of 1000m2 white space, 
was completed in May 2013. All systems have 
a resilient, economic and robust design, which 
will allow for the easy integration of future 
phases. 

Arup provided full mechanical, electrical and 
public health design services from feasibility 
through to scheme design, in addition to 
detailed design and site support services for 
phase 1 of the project.

LHR13 Chessington is Digital Realty’s 
purpose-built co-location data centre for the 
London market. By integrating flexibility and 
modularity in its design, this facility offers 
solutions for customers with the requirement 
for private suites or retail cages. LHR13 S110 is 
the final data hall of a three phase data centre 
project for Digital Realty. 

Arup has been involved with the project since 
the development of the masterplan in 2011 and 
has been the engineer consultant throughout. 
The facility was completed and installed 
to its full capacity in the summer of 2017. 
This project benefited from an efficient and 
successful delivery owing to lessons learnt 
from previous phases and ensuring all designs 
are streamlined and optimised. 

The 4,800m2, 2 floor data centre was developed 
to accommodate a total of 6 data halls with a 
total of 8,640 kW IT.

Arup are providing civil, structural, 
mechanical, electrical and public health 
design for a new build data centre campus in 
Scandinavia which will ultimately provide over 
200MW of capacity across 150,000m2 of data 
centre buildings. 

The project uses a direct air free cooling 
solution and the design of the buildings has 
been developed to maximise efficiency of the 
cooling solution in the local climate. 

The project utilises waste heat from the first 
data halls to serve the adjacent office building. 
The campus will include a connection into the 
local district heating systems to heat homes in 
the local area.

Site & 
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IXCELLERATE MOSCOW 1

Moscow, Russia
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Telecity is a major European data centre provider 
offering premium white space to major IT 
customers.

Amsterdam 6 (AMS06) Phase 1 was completed 
in 2015 and was Telecity’s newest data centre 
in Amsterdam area. Full build-out has provided 
Telecity with a further 9.6MW of IT capacity 
across 6,000m2 of white space. 

Following the value engineering process, where 
Arup reworked another consultant’s MEP scheme 
design to improve resilience and reduce cost, 
Arup were appointed by the main contractor, 
Mercury Engineering to provide detailed 
engineering design and site support. Services 
provided by Arup included electrical, mechanical 
and public health engineering. 

CLIENT
Mercury

ARUP SERVICES

TELECITY AMSTERDAM 6 DATA CENTRE

Amsterdam, Netherlands

The site utilises cooling towers supported by a 
deep ground water cooling system known as an 
Aquifer Thermal Energy Storage (ATES) system. 
The cooling towers provide full required data 
centre cooling for 84% of the year with the ATES 
providing trimming cooling at very high ambient 
conditions. The ATES system is then replenished 
with cold water during the winter months to 
maintain a ground energy balance across the 
typical year. 

Key to the design was reducing the ATES usage 
and increasing the replenishment window to 
ensure a long term energy balance could be 
maintained.

Close collaboration with client, contractor and 
project architect in addition to the consequent 
use of Revit 3D for all services design supported 
to meet the ambitious project target of less than 
2 years from initial design kick off to hand-over.

The initial project became a starting point for 
further collaborations with Digital Realty and 
Mercury in Germany.

DIGITAL REALTY FRANKFURT 10 DATA CENTRE

Frankfurt, Germany

CLIENT
Digital Realty Trust & Mercury 
Engineering

ARCHITECT
Klein und Architekten

PROJECT FAST FACTS
Greenfield new build Data Centre 
3 storeys  
6 data halls of 1,100m² each 
IT power 1.500 W/m² each 
Construction time 10 months

ARUP SERVICES

Frankfurt 10 (FRA10) is the first of three 
identical data centre facilities on the Sossenheim 
site near Frankfurt. Digital Realty´s first Data 
Centre in Germany is designed to host clients 
in 6 suites of approximately 1,100m2 each. The 
modular services infrastructure provides high 
resilience levels and can be increased easily, 
according to client power demands.

As part of the delivery team, Arup provided 
all engineering services from project brief 
to permitting for Digital Realty in addition 
to working design as novated consultant to 
Mercury Engineering.

Structural 
Engineering

Fire 
Safety

3130

"Over the entire course of the 
project we perceived Arup as 
a valuable and trusted partner 
that we delivered on time and 
supported us at any time in a very 
pragmatic and flexible manner."

Alan Clinton, Regional Manager, 
Mercury Engineering
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NEXTDC

Australia

Arup have undertaken four major projects with 
NEXTDC throughout Australia. All projects 
are designed to 2kWper m² and UTI Tier III 
requirements and feature a range of innovative 
design aspects including;
•  DRUPS units supplying an Iso-Parallel ring 

(the first in Australia)
• Variable Speed Drive magnetic bearing 

chiller compressors
• Economy cycle free cooling
• CRACs and pumps to minimise energy 

consumption. 

In total, the facilities comprise approximately 
20,000m² of raised floor space. 

CLIENT
NEXTDC

ARUP SERVICES

NEXTDC S1

In Sydney, the NEXTDC S1 data centre is 
a cutting edge five storey facility offering a 
technical space of approximately 6,000m² and a 
design IT capacity of 15MW. 

Designed in collaboration with NEXTDC 
Engineering, Arup and Greenbox Architecture, 
the data centre achieved the Uptime Institute’s 
Tier III Certification for both design and 
constructed facility. S1 Sydney showcases the 
latest engineering innovations in energy efficient 
design, and high quality office and support spaces 
housed in an architecturally designed building. 

A NABERS 4.5-star rated facility, sustainable 
initiatives include rain water for the cooling 
towers, air and water side free cooling, low 
energy lighting, advanced lighting controls. 
Ancillary support systems ensure that the facility 
can continue to operate optimally, maintaining 
100% uptime, regardless of any internal and 
external influences. These include a very early 
smoke sampling system, the state-of-the-art 
environmentally friendly gaseous fire suppression 
systems and air-intakes that can be disabled 
automatic and manually. 

CONFIDENTIAL GLOBAL CLOUD PROVIDER 

Sydney, Australia
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Arup have undertaken four major data centre 
projects in Sydney with this confidential cloud 
computing company. Two of the data centres 
projects have been completed and are fully 
operational. Each site provides a raised floor 
area of approximately 5,000m² and an IT 
capacity of 12MW. Nearing design completion 
and soon to be tendered for construction, the 
remaining two sites have an IT capacity of 
18MW and 28MW respectively. 

The Arup led consultant team have produced 
designs that deliver the required capacity and 
redundancy for the lowest possible capital cost 
whilst also being highly scalable, allowing 
expansion over multiple phases to meet 
business demands. Smart, innovative designs 
allow for an annualized PUE of 1.15.

CLIENT
Confidential

ARCHITECT
Greenbox Architecture

ARUP SERVICES
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CLIENT
Krajow Izba Rozliczeniowa

ARUP SERVICES

KIR DATA CENTRE

Poland

Multi-disciplinary design of the data centre 
with an additional 500m2 back up office. Arup 
services included architectural, civil, structural, 
mechanical, electrical and public health 
engineering (MEP), and structured cabling 
system design. The data centre complies 
with the Tier 3 standards TIA-942, and 
designed with full resilience, in terms of MEP 
provisions, with 250m2 IT Hall and IT 400kW 
power. Arup designed all phases of building 
from site feasibility study, concept design, 
building permit, detail design through to site 
supervision. Additionally Arup provided IST 
test scenario with detailed programme.
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EQUINIX FRANKFURT 2.6 DATA CENTRE

Frankfurt am Main

Frankfurt 2.6 (FR2.6) was the first Flexible Data 
Centre (FDC) built in Germany by Equinix. The 
data centre FR2.6 consists of four storeys and a 
footprint of 3.570 m². 

The generators, transformers and switchgear 
plant is housed on a four storey multi-level steel 
gantry at the rear of the building. Construction 
for this compound is surrounded by a lamellar 
façade.

The data centre incorporates eight data halls each 
providing 1,100m² of white space and an IT-load 
of up to 4 MW each. The eight data halls are 
separated across the four storeys.

To facilitate an equipment transportation concept 
for the FR2 campus, a Skybridge is included in 
the design and installation to allow access from 
other buildings on the campus to FR2.6.

The BIM collaboration for this project was 
agreed between the general contractor and Arup 
in such a way that both parties could safely 
access and update the BIM model at the same 
time while working on the same or different 
project phases. This system included a fully 
auditable trail to ensure the actions from all 
parties could be tracked and reviewed.

SIAM COMMERCIAL BANK DATA CENTRE

Bangkok, Thailand
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CLIENT
Confidential

ARCHITECT
Cornelsen+Seelinger Architekten 
BDA as sub contractor to Arup

PROJECT FAST FACTS
FR2.6 is designed to support 22MW 
of available IT Power. At the time of 
planning and construction, it was the 
biggest project globally Equinix were 
undertaking.

ARUP SERVICES

This data centre meets the highest level of 
resilience requirements to TIA-942 Standard 
(Tier IV) and is designed to be the primary 
support for Siam Commercial Bank’s IT 
infrastructure for the next 20 years.

The project incorporates cutting edge 
information technology infrastructure and 
networking equipment serving equipment 
cabinets in the data halls. The extensive data 
rack room provides for both low density and 
high density racks.

2N configuration is applied for most of the MEP 
systems including chillers, UPS, transformers 
and standby generators.

CLIENT
Thai Obayashi Corporation

PROJECT FAST FACTS
3-storey building yielding 9,900m2 

First Tier IV data centre in Thailand

16 months to complete all integrated 
systems testing and commissioning.

ARUP SERVICES

As the first Tier 
IV data centre 
in Thailand, 
the facility will 
pioneer information 
technology 
infrastructure and 
development.
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JCD Group and its joint venture partner T5 Data 
Centers intend to construct a data centre campus 
and associated infrastructure on a circa 13 hectare 
brownfield site in Little Island, Cork. 

Arup was commissioned to prepare a Technical 
Due Diligence Report and Site Risk Assessment 
for the proposed data centre development in 
the context of the previous site uses and the 
proximity to neighbouring facilities. The Arup 
scope included the broad range of site technical 
due diligence considerations such as site zoning, 
previous land use, topography, geotechnical, 
environmental and site infrastructure.

CLIENT
JCD Group

ARCHITECT
Corgan and Coughlan Dekeyser

ARUP SERVICES
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Additionally, a risk assessment was carried out 
for the proposed data centre development in the 
context of the neighbouring facilities some of 
which are subject to the Seveso Directive. 

Arup was also responsible for preparing a flood 
risk assessment report to support the planning 
submission by JCD Group. Planning permission 
is in place for three individual data centre 
buildings, including a 32 megawatt Hyperscale 
design and two co location facilities. It is 
anticipated that the campus will be developed in 
phases over the next 3-5 years.

CLIENT
Meeza

PROJECT FAST FACTS
Additional data centre capacity 
across two locations in Doha, the 
Qatar Science and Technology Park 
and a greenfield located north of 
Doha.

ARUP SERVICES

Landscape 
ArchitectureArchitecture

Security Risk 
and Resilience

Fire 
Safety

Landscape 
Architecture

DATA CENTRE DEVELOPMENT

Little Island, Cork

3736

MEEZA DATA CENTRE

Qatar

This Tier III certified data centre is constructed 
on a previously undeveloped site in the Arabian 
Gulf. The development will support co-location 
and managed IT services in mixed densities 
to facilitate a high degree of variance within 
the potential marketplace and will facilitate a 
maximum demand of 13.5MVA.

The requirement for the new data centre has 
been driven by changes in technology to a 
higher density computing environment, a desire 
to create fully mirrored IT infrastructure and an 
increased demand for technical services.

The gross external building area will be 
approximately 10,000m2 in total of which 
3,000m2 will be technical space. The internalised 
data halls will provide flexible accommodation 
for racks, cabinets and cages and will be 
designed so that it can be arranged in a layout 
that will maximise spatial occupancy and will 
provide future expansion to an average rack load 
of 5kW/rack.

The facilities environmental credentials will, 
like Arup Architects Citigroup Data Centre, 
be a national first as the development will be 
targeting LEED Gold accreditation.



NORTH AMERICA

551MW

EUROPE 

1163MW

AUSTRALASIA 

260MW

ASIA

130MW

HYPERSCALE DATA CENTRES 

Data Centre Campuses over 
2GW designed by Arup.

3938



FEATURED PROJECTS

Global Financial Institution Data 
Centre Testing & Commissioning

Digital Realty AMS 15 Confidential Technology Data 
Centre Reference Design

Confidential Technology 
Data Centre

University of Leeds Data Centres with a Conscience: 
an Engineering Challenge

Network 
Infrastructure

40 41



CONFIDENTIAL TECHNOLOGY 
DATA CENTRE

United States

CLIENT
Confidential

PROJECT FAST FACTS
96 MW of IT load 
54812.7936m2 of whitespace 
PUE < 1.2

ARUP SERVICES

Arup were appointed as prime consultant for 
a 96MW expansion of an existing data centre 
campus. The design involved coordination with 
existing in-house design standards, delivery of an 
medium and low voltage electrical distribution 
and an extensive meshed fibre cabling system to 
satisfy the client’s high reliability requirements 
while achieving a PUE of 1.2. 

Arup also suggested long term improvements to 
the standard design as value engineering options. 
The design was developed as multiple, individual 
packages to allow for phased construction 
efforts. Beyond the massive scale of the facility, 
interesting features include direct evaporative 
cooling and distributed redundant power 
distribution.
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CLIENT
Confidential

PROJECT FAST FACTS
128 MW of IT load 
62245m2 of whitespace 

PUE < 1.2

ARUP SERVICES

CONFIDENTIAL TECHNOLOGY DATA 
CENTRE REFERENCE DESIGN

United States

Arup were appointed as prime consultant for 
128MW data centre reference design update, 
which serves as basis for multiple construction 
projects. The deliverable includes full 
construction-level documents for an arbitrary 
site. The design incorporates multiple options 
for phased build out, telecoms distribution and 
cooling to allow adaptation for multiple sites. 

Extensive “optioneering” was employed to 
evaluate new design concepts. Among the 
challenges was the development of a multi-storey 
option supporting direct air, evaporative cooling. 
Modular and offsite fabrication options were also 
developed.
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Digital Realty is a data centre world leader. 
In 2017, Digital Realty Trust, will celebrate 
the opening of its new €60M data centre in 
Amsterdam, AMS15. This data centre, together 
with its flagship office, will seamlessly blend 
into its surroundings in the Hoofddorp region of 
Amsterdam. Six new data halls will add 6,600m2 
of prime ‘white space’ to Digital Realty Trust’s 
portfolio. 

Each data hall has been designed for a base 
IT load of 2MW. Each hall has the capacity to 
be ungraded to a possible 3MW based on the 
requirements of Digital Realty Trust’s customers. 
Digital Realty Trust’s business philosophy is 
to accommodate varying customer demands 
ensuring flexibility and multi-functionality. This 
include purpose built to tailor made, bespoke 
solutions. 

AMS15 incorporates highly energy efficient 
cooling systems. There is a supply of fresh air 
cooling to electrical rooms. There is indirect air 
cooling provided to the data halls. Encapsulating 
innovative evaporative cooling, contributed to 
achieving a BREEAM target rating of Very Good.

In a first, AMS15 utilises a centralised high 
voltage backup generator system and a 
distributed uninterrupted power supply topology 
to the critical load. Designed by Arup, in close 
collaboration with Digital Realty Trust, this 
scheme provides our client with a highly resilient, 
cost effective electrical infrastructure. This 
approach is being deployed across Digital Realty 
Trust’s expanding European portfolio.

Arup is providing structural, civil and building 
services engineering designs. From inception, 
through to feasibility stage, we are currently on 
site, with scheduled completion of Phase I in 
early May 2017. At the time of writing, Arup’s 
scope has just been extended for Phase ii.. We 
are very excited to be contributing to these 
technological advances. 

CLIENT
Digital Realty

ARCHITECT
Nicholas Webb Architects

PROJECT FAST FACTS
Six new data halls will add 6,600m2 
of prime ‘white space’ to Digital 
Realty Trust’s portfolio

ARUP SERVICES

DIGITAL REALTY AMS 15

Amsterdam, The Netherlands
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CLIENT
Confidential

PROJECT FAST FACTS
Integrated System Test with the 
equipment racks which over a total 
GFA of over 55,000m2 and which 
monitor and control all the data 
for the bank’s operation in over 20 
countries and 60 locations in Asia 
Pacific and worldwide.

1,000 cabinet data centre with a 
total gross floor area of 57,730m2, 
comprising of the data centre, 
technology blocks and ancillary 
facilities. 

ARUP SERVICES

The Global Financial Institution Data Centre 
operates 24 hours a day, 365 days of the year, 
and supports the client’s East Asia IT operations 
across 20 countries and 60 locations worldwide. 

This is the first standalone data centre in Asia 
to meet the design requirements of a Tier IV 
standard classification from the Uptime Institute 
in the US which is supported by the security 
installation.

Arup developed a security strategy which 
was used as the basis of design and included 
integrating the blast design requirements (of 
others) to ensure a holistic solution. We adopted 
a layered approach using a combination of 
walls, fencing, landscaping and hostile vehicle 
mitigation supported by electronic security 
systems to secure the facility. The installation 
uses a fully converged IP solution.

Key tests for the IST included electrical, air 
conditioning and BMS ISTs to confirm systems 
will still provide resilience for various failure 
scenarios under a well controlled environment. 

Arup utilised the HAZOP approach to consider 
scenarios affecting the following criteria;  
reaction time, cause and effect, normal and 
standby modes and fault simulation to generate 
IST plans. 

During the IST when the dual city power supplies 
were cut and chillers were stopped, the operation 
of the data centre continued as normal service as 
according to changeover and resume conditions.

Arup previously provided the client with a 
computational fluid dynamics (CFD) study using 
6-SigmaDC© modelling software for the data 
halls. The IST results also proved the temperature 
during failure condition still met the CFD 
simulation expectation.

Building 
Physics

CLIENT
University of Leeds

PROJECT FAST FACTS
Potential benefits in both power 
consumption and footprint of 
perhaps 70-90% reduction for 
non-HPC elements.

ARUP SERVICES

UNIVERSITY OF LEEDS

Leeds, UK

Arup provided strategic and technical advice 
to the University of Leeds as part of a holistic 
review of their current and future data centre 
strategy. Arup provided input from Specialist 
ICT, Building Services and Cost Consultants to 
apply our extensive cross-sector thinking to guide 
the University in developing a roadmap to deliver 
their ICT vision.

The work commenced with surveys and desk-top 
reviews to establish a clear picture of the existing 
data centre portfolio. Elements of the existing IT 
infrastructure were an eclectic mixture of systems 
of widely varying ages. This heterogeneity 
increased the support burden, potentially reduced 
security and was extremely inefficient in the use 
of both space and power.

The report considered a number of model 
options for physically hosting IT infrastructure 
including various arrangements for outsourcing 
to co-location providers and in-sourcing with 
new data centre accommodation. The report 
also considered a range of solutions for the IT 
network architecture including public and private 
cloud solutions, converged networks, virtual 
servers and physical hosting of legacy or bespoke 
research hardware.

Delivery of Advanced Research Computing 
(ARC), including High Performance Computing 
(HPC) was a fundamental element of the 
University’s current and future IT strategy. 
Considerations for both short term expansion and 
long-term strategy was also addressed within the 
report. 

Arup hosted a series of workshops to liaise 
with key stakeholders to establish a clear 
understanding of current issues and future trends 
that, converged towards a series of guiding 
principles that were created to outline the key 
drivers and to agree the future direction of 
change.

The approach adopted throughout this process 
was to first consider the IT strategy and then to 
consider the Data Centre infrastructure required 
to host the IT. The recommendations for IT were 
based on partitioning of services to provide the 
most effective delivery approach utilising a 
mixture of methods.

The final report outlined a roadmap to delivery of 
the preferred option including estimated budget 
costs, timeline and key activities required for 
successful delivery. 

This project represented a complete 
transformation of the IT delivery platform at the 
University of Leeds, requiring a significant step 
change in technology, culture and organizational 
structure managed by new policies and DCIM 
methodologies to enable a service catalogue to be 
created with defined SLAs. 

This project represented a unique opportunity 
to holistically review ICT and Data Centre 
efficiency across the campus, which will 
contribute significantly to sustainability targets. 
From the stakeholder engagement undertaken 
there was a clear appetite for this approach across 
all stakeholders, despite some understandable 
lingering trepidation.
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GLOBAL FINANCIAL INSTITUTION DATA CENTRE TESTING & COMMISSIONING

Hong Kong

Project 
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DATA CENTRES WITH A CONSCIENCE: AN ENGINEERING CHALLENGE

Andrew Higgins, Senior Engineer, Arup

We are living in the information age. We rely 
on data every day for business and financial 
transactions, which ensure that our economies 
continue to grow and flourish. Consider, between 
2013 and 2015, we created more data than in the 
entire history of the human race.

All that data needs to be stored somewhere, and 
that uses a lot of energy. Today, the data centre 
industry uses around 6% of the world’s global 
electricity supply.

As engineers, it is our job to look at every 
industry – including the data centre industry – 
and ask the question: can we do it better? And if 
we consider the UN’s Sustainable Development 
Goals (SDGs) – a collection of 17 global goals 
set by the UN that cover a breadth of social and 
economic development issues – for example, it 
becomes clear that we could engineer data centres 
to better support these.

AT THE DESIGN STAGE

At present, the data centre industry uses around 
6% of the world’s global electricity supply, 
and accounts for 2% of total greenhouse gas 
emissions – about the same as the global aviation 
industry. 

We are all very aware that data centres consume 
power and ultimately produce heat, which is 
invariably dissipated directly into the atmosphere 
and wasted. But we need to begin looking at 
how we manage this excess energy at the design 
phase. What if we could put this excess energy 
to better use? Could we incorporate it into local 
systems?

By considering the opportunity for third party 
heat reuse from the outset of a data centre’s 
location and design, waste heat could integrate 
directly with end users or a district heating 
network. This would offer an innovative solution 
to targeting fuel poverty, or a low carbon heat 
source for heating our public buildings, such as 
schools, sports facilities, hospitals, and other 
industrial process loads.

Data Centre waste heat is 
being used in some locations 

to support district heating 
schemes – can we do more?
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Data Centres are 
designed to withstand 
extreme weather 
conditions; could they be 
used to provide shelters 
for local communities?

In certain countries, such as Switzerland, it is 
written into legislation that such facilities must 
have the provision to export heat. This is done 
in case there is suitable demand in the future 
and all facilities Arup has worked on within 
Switzerland have this consideration embedded 
in the design.

Data centres could also be used as shelters 
during extreme weather events. They are 
already designed to ensure business continuity 
during storms - during the devastating 
Hurricane Harvey, which hit the US in late 
2017, many data centres in Houston reported 
100% up-time during the catastrophic extreme 
weather event. 

Given this design, data centres could be used 
as emergency shelters during storms, as well as 
after. But – we need to consider data security. 
Data centres would need to be designed with 
dual-use in mind. 

Typically, data centres have a high volume 
of space but relatively low occupancy, with 
amenities provided for less than ten people for 
a site of 50,000m2 for example. These sites are 
very secure, and the way people move through 
the sites is heavily managed. But, there are 
significant parts of a site that remain fallow, and 
are dedicated to future growth. This is where 
the opportunity to offer emergency refuge lies. 
By applying this thinking at the design stage, 
we can start to plan data centres that give more 
back to society and the planet. But it doesn’t 
stop there.

BUILDING A BETTER WORLD

During the build stage, we can also consider 
the UN’s SDGs – specifically those around 
poverty, quality education and decent work and 
economic growth.

The demand for data centres is rapidly 
stretching to countries where their economy 
and infrastructure are less developed, with 
reduced access to amenities such as clean 
water, healthcare or education. Through 
the construction of a data centre in these 
environments, we should look to combat 
these issues and bolster these economies and 
infrastructure at the same time.

Supplying contracts to local engineering firms, 
using local supply chains and resources brings 
significant benefits to local businesses and 
trade, as well as limiting environmental impact 
of transporting materials. The production of a 
data centre in a developing country will also 
up skill the local communities. They will be 
trained in how to build, maintain and operate a 
data centre, whilst also giving them access to 
all the benefits of having a data centre. 

Additionally, the construction of a data 
centre would contribute to upgrades to local 
infrastructure networks such as power and 
water. This promotes wider economic growth in 
the area, along with the consequential demand 
for data centres themselves. 

CONCLUSION

The data centre industry isn’t slowing down. 
The growth rate is dramatic, and whilst it 
remains uncertain as to what the future looks 
like, it’s an exciting period of change.

We have an opportunity to help shape its future 
for the better. As engineers, we have a crucial 
role to play in enacting change within the data 
centre industry

Data centre operators are ambitious and want 
to be the best at what they do. But what if being 
the best went beyond their data operations, and 
involved meeting the challenges facing our 
planet?

Engineers have a chance to enact change 
and tackle the UN SDGS, but what’s needed 
is a subtle change in mentality for everyone 
across the data centre industry. With the right 
engineering-led approach, we can make a 
positive impact with a holistic appreciation of 
risk management, cost benefits and operational 
requirements. 

At first, we must consider what opportunities 
there are to do more. Next, we should explore 
these opportunities to see which are feasible. 
Finally, over time, being the best will no longer 
be simply about a revenue stream or data 
security, but also about how much a data centre 
gives back. 

Small considerations could have huge and 
wide-reaching benefits, and have the potential 
to genuinely improve conditions for people and 
the planet. 

It will deliver solutions that are good for 
business, and good for the world. 
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CLIENT
CenturyLink

CONTRACTORS
Nova CM

PROJECT FAST FACTS
6MW UPS power supplying 
4,000m2 white space (this phase).

12MW UPS power / 8,000m2 white 
space final fit-out.

Project was particularly challenging 
due to the substantial works taking 
place within a ‘live’ mission critical 
environment.

ARUP SERVICES

This project was the initial fit out of a new data 
centre adjacent to one of the client’s existing 
operational data centres.

When fully developed, the two facilities will 
have similar plant and infrastructure, however, 
in order to improve cashflow, the procurement 
of some major items of plant was deferred until 
additional power and cooling capacity was 
required. 

During the first Phase, interconnections were 
made into the existing infrastructure which, 
had extra capacity. This added complexity to 
the design, and introduced risk to the existing 
Phase 1 operations however, through using an 
experienced holistic Arup team, with extensive 
knowledge of the existing infrastructure, risk 
was minimised. 

Our approach was to provide an experienced 
multi-disciplinary project team to work 
alongside the client’s management and technical 
staff to deliver an all-encompassing and 
optimised solution to meet their objectives: 
• To provide more revenue earning white 

space;
• To obtain maximum UPS and cooling 

power from the existing infrastructure 
(from adjacent Phase 1 facility) to improve 
Phase 2 cashflow; and

• To carry out all works with no impact 
on existing (and future) operations and 
customer service levels.

In a client representative role, our management 
team comprised of a proactive technical project 
manager and a cost consultant / contract 
administrator experienced in the delivery of 
complex data centre fit outs. Integrated with 
an Arup specialist engineering team, provided 
Centurylink a reassuring ‘safe pairs of hands’.

Through engineers based on site, developing 
good interpersonal relationships with the (local) 
client FM team and the contractor, Arup was 
able to keep the project momentum, ensuring 
risks or issues were promptly communicated to 
the client and resolved in a timely manner.
Our management roles and responsibilities 
included: 

CENTURYLINK SLOUGH DATA CENTRE (PHASE 2A)

London, UK

DAY-TO-DAY PROJECT MANAGEMENT

Regular site presence to provide interface 
between the contractor, direct suppliers, and 
client.

PREPARATION OF PROJECT EXECUTION 
PLAN AND  PROGRESS REPORTS 
Leading project meetings; and general ‘problem 
solving’.

PROCUREMENT MANAGEMENT (FOR 

CONTRACTOR AND DIRECT SUPPLIERS)

Shortlisting and pre qualifying tenderers; 
preparing commercial docs; compiling tender 
‘pack’; managing tendering process; appraising 
tender returns; preparing a recommendation 
report; final negotiations; and preparing 
contract ‘pack’.

CONTRACT ADMINISTRATION

Reviewing change requests and managing 
the approval process; preparing and issuing 
instructions; carrying out valuations of works; 
and certifying payments.

CONSULTATIONS AND APPROVALS

Coordinating and liaising with the Planning 
Authority and Building Control.

PROGRAMME CONTROL

Developing an integrated master programme; 
reviewing the Contractor’s construction 
programme; monitoring progress; and pro 
actively working with the relevant parties to 
mitigate / prevent any slippages.

COST MANAGEMENT

Preparing and updating the Cost Plan, and 
subsequently producing regular Cost Reports.

QUALITY MANAGEMENT

Developing and managing the technical 
submittal process; monitoring and tracking 
responses to Contractor’s RFIs; and developing 
and managing the snagging process.

RISK MANAGEMENT

Developing and managing the risk management 
process; holding regular risk management 
workshops; maintaining the project risk 
register; and identifying activities that require 
‘special treatment’ (e.g. out-of-hours working, 
maintenance windows, customer notifications).

COMMISSIONING, TESTING AND HANDOVER

Developing and maintaining a handover plan; 
managing the reviewing of O&M Manuals 
and ‘as-built’ drawings; and monitoring the 
closing-out of snags. 
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Site 
Inspections

Site 
Inspections

HSBC BRAZIL DATA CENTRE STRATEGY

Sao Paulo and Parana, Brazil

Facing aging infrastructure and limited 
capacity to support their growing business in 
South America, HSBC commissioned Arup 
to identify a strategy to support their existing 
volume of over 72M transactions per month. 

Requirements included provision of capacity 
and flexibility for the future, and bring their 
facilities in line with corporate critical facility 
standards.

Using an accelerated process, Arup assisted 
HSBC to identify their business criteria and 
translated those into facility and infrastructure 
requirements. These became the basis for 
evaluation of their two existing facilities.

29 other sites were initially considered and 
narrowed to six locations in two Brazilian 
states for site evaluations and detailed review.  
Owner-occupied and co location options were 
considered.

Arup provided cost and schedule details for 
each site, along with an assessment of upgrades 
required to meet corporate standards for 
resiliency and operations.

Together with CBRE, we developed a total 
cost of ownership model based on 20 years of 
operation. Additional factors evaluated included 
local market, implementation risk, security, and 
connectivity. The resulting recommendations 
form have become the basis for HSBC’s facility 
strategy for the region.

Work involves auditing two existing facilities 
in Curitiba, evaluating longer term needs, and 
making recommendations for addressing those 
requirements.

CLIENT
CBRE

PROJECT FAST FACTS
Locations: Barueri, Cotia, Curitiba, 
São José dos Pinhais

Critical Load Capacity:  
0.8MW–1050m2

Minimum Resiliency: N+1

ARUP SERVICES

Poland is the leading location for data centre 
services in Central and Eastern Europe.
Located 27km west of Warsaw, the site 
contained an existing 200m x 68m warehouse 
within which the IBM data centre would be 
built ‘box within a box.’ 

The data halls were enclosed in a box made 
of a modular ‘safe room’, designed to provide 
the highest levels of protection against fire, 
burglary, gas and water penetration. 

Arup Project Management systems and 
experience were essential to delivering this 
project. Managing the tender and procurement 
process and operating as the client’s 
representative during the construction phase 
demonstrated the value of Arup’s technical 
Project Managers.

CLIENT
IBM Poland SP. zo.o

ARCHITECT
APMD

PROJECT FAST FACTS
Tier III

1040M2 white space

780kW of IT Load

ARUP SERVICES

IBM BLONIE

Blonie, Poland
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Arup project management recognises the 
importance of a dynamic and flexible service 
provider to support ever-changing market 
demands.

Our integration with Arup’s wider design 
disciplines enables us to provide valuable 
insight into both commercial and engineering 
aspects of a project and challenge designs 
with confidence. As part of long standing 
partnership forged over many years working 
on projects across a number of global regions. 
Arup project and cost management has advised 
and supported Equinix on numerous projects.
These range from isolated system replacements 
and expanding technical spaces, to installing 
new central plant and equipment and the 
construction of new build centres. We have 
delivered several billion pounds of assets in 
models that incorporate external designers and 
Arup design teams where our total engineering 
approach comes to the fore.

The team’s dynamic approach to servicing 
this client, and the strengths, knowledge and 
experience gained by working closely with 
Arup’s designers, combine and compliment, 
adding value to the client’s business.

Arup cost management has supported Equinix 
in the delivery of data centre projects across a 
number of global regions including:

• London, UK
• Paris, France
• Amsterdam, Netherlands
• Frankfurt, Germany
• Geneva, Switzerland
• Zurich, Switzerland
• Munich, Germany
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Arup provides a full range of project and cost 
management services. As part of a leading 
international multi-disciplinary design and 
consulting business, the team has exceptional 
in-depth technical knowledge within the 
data centre sector, working in collaboration 
with most of the prominent data centre 
organisations.

Service strengths lie not only in the diverse 
experience and the technical ability of 
our project managers, but also in the close 
integration with Arup design groups, 
allowing a unique and intimate understanding 
of construction, engineering design and 
methodology.   

Our teams have experience in collocation, in 
house / owner occupier and wholesale white 
space providers. 

Project management services are tailored to 
client specific requirements with Arup capable 
of providing all  pre-contract and post-contract 
services including; project execution planning, 
design management, tender management, 
contract preparation, construction management, 
contract administration, lead consultant and 
transitional planning.  Portfolio and programme 
management services are also available to assist 
with the organisation of major global work 
books.

Our cost management function provides 
support to project and programme-level 
functions such as;  procurement and tendering, 
benchmarking, option appraisals, cost 
analysis, variations management, final account 
negotiations and cost reporting, long lead 
procurement and strategic supplier engagement.

EQUINIX LD4,5,6,7 AND 11 CONSTRUCTION MANAGEMENT

Various

Our cost teams possess detailed insight 
into industry leading methods of procuring 
and benchmarking plant and equipment.  
Additionally our project managers are 
accustomed to working within comprehensive 
global standards and supporting the evolution 
of such standards for our data centre clients. 

Arup regularly implement sector-leading 
procedures that not only satisfy but exceed 
business case drivers and unyielding 
programmes alongside our mission critical 
engineering as a large multidisciplinary team 
capable of delivering complex projects.

Appreciating the ongoing drive by clients to 
improve the performance of their facilities, 
Arup continue to expand this service into new 
regions, successfully harnessing our market-
leading experience in neighbouring territories 
to deliver datacentre project management 
in new and emerging markets to the highest 
standards.
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STATE OF MASSACHUSETTS DATA CENTRES

Massachusetts, United States

Arup have been working with the Department 
of Capital Asset Management and Maintenance 
for the Springfield Data Centre (SDC) and 
Massachusetts Information Technology 
Centre (MITC) to provide multidisciplinary 
engineering services for various projects over 
the past five years. This work is part of a house 
doctor contract with DCAMM where Arup 
supports the agency with its new and existing 
engineering projects. Assignments have 
included:

MITC UPS REPLACEMENT

As part of the on going relationship, the State 
of Massachusetts Department of Capital 
Asset Management reached out to Arup for 
support in replacing the 20+ year old UPS 
systems supporting their primary MITC data 
centre. Our approach involves right-sizing of 
equipment and application of new technologies 
to improve reliability of the infrastructure, 
whilst also improving energy efficiency.

MITC ENERGY AUDIT DATA CENTRE

Arup developed a list of potential energy 
conservation measures for the 39484m2 
data centre and office building to help 
modernise and improve building efficiency 
and operations. Arup also calculated the 
financial, energy and operational impacts that 
the energy conservation measures will have 
on the facility. Initial Arup recommendations 
included the replacement of building services 
equipment, such as chillers and air handling 
units. Electrical updates included upgrading 
the lighting and improving the building 
lighting control strategy. In addition, Arup 
recommended improvements to the data centre 
layouts that include better organisation of rack 
servers to operate with industry standard, 
achieving better heat rejection and improved 
control to reduce downtime.

MITC FACILITIES CONDITION ASSESSMENT

The Division of Capital Asset Management 
and Maintenance (DCAMM) engaged Arup to 
perform condition assessments of its physical 
assets. 

CLIENT
Division of Capital Asset 
Management and Maintenance, 
State of Massachusetts 

ARUP SERVICES

These assessments provided evaluations of 
existing conditions and identified the short and 
long term levels of capital reinvestment needed 
to maintain the safety, reliability, and energy 
efficiency of the Commonwealth’s facilities. 
Alongside the data, Arup provided objective, 
analytical findings and recommendations in a 
prescribed narrative report format. 

MITC UPGRADE SCOPING

This involves an overall update to the building 
that includes the addition of a 1MW turbine for 
co-generation/CHP use, chilled water absorber, 
and equipment updates to the chillers, cooling 
towers, air handling units, lighting, building 
controls, and the additional of rain harvesting. 
Arup’s role was to develop 30% design 
documents to allow design/build contracting of 
the project.

SDC SUSTAINABILITY PEER REVIEW

DCAM hired Arup to provide sustainability 
consulting on a new state data centre, located 
in Springfield, Massachusetts. Arup was 
charged with peer reviewing the TRO Jung 
Brannen design to determine the quality 
and effectiveness of the centre’s energy 
efficiency systems. After performing a full 
appraisal of the proposed design, Arup 
gave the client recommendations on how to 
improve performance. These measures include 
incorporating high performance IT equipment, 
recycled or locally-sourced building materials, 
rainwater harvesting systems, and solar and 
wind power, among others. 

SDC EXPANSION FEASIBILITY

The project involves the addition of a bypass 
to the 600 KW flywheel uninterrupted power 
supply (UPS) and the 1,200 KW Diesel Rotary 
UPS. An on-site review with the owner of the 
switchgear arrangement determined that a new 
section to house the tie circuit breaker was 
required. Additionally, the existing security 
CRAC units were located inside the rooms, 
and caused risk of water damage and were 
not operating correctly. Arup’s proposed 
improvements to both security data rooms 
recommended relocating existing fan coil units 
to outside the rooms.

Arup examined capacity, resiliency and 
operations for a diverse portfolio of software, 
information systems, and media services that 
rely on dedicated fibre infrastructure to link 
three primary data centres. 

The data centres support 7x24 real-time 
television, radio and digital content distribution 
which comprises the core business for the 
firm, making uptime and security paramount 
considerations.

To ensure seamless operation and service 
delivery, Arup conducted assessments of the 
physical security of the facility and equipment. 
A comprehensive risk matrix was utilized to 
highlight the most pressing issues and provided 
a roadmap for future upgrades. 

CONFIDENTIAL MEDIA CRITICAL FACILITIES RESILIENCE STUDY 

London, UK

CLIENT
Confidential

ARUP SERVICES

Arup enabled the client to gain 
a better understanding of how 
to mitigate against future data 
centre vulnerabilities.
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Threat & Risk 
Assessment

Threat & Risk 
Assessment

EQUINIX PARIS PA3.3, FRANCE

Paris, France

The assessment utilises a quantified Fault Tree 
Assessment (FTA) to calculate the predicted 
availability of critical data centre functions. 
This allows comparison of the predicted 
availability of the electrical and mechanical 
systems, with the Equinix target availability of 
99.999% for electrical power at rack level and 
99.99% availability for mechanical cooling and 
humidity control systems. 

Single Points of Failure (SPoF) are identified 
using techniques such as minimal cut-sets 
in the FTA model, whilst also providing 
identification of any reliability vulnerabilities in 
the system design. 

CLIENT
Equinix

PROJECT FAST FACTS
The Equinix PA3 facility comprises 
of three data halls referred to as 
‘pods’ which provide a net white 
space of 3600m² and 4320kW 
of Available UPS power. The 
Equinix Paris metro International 
Business Exchange™ (IBX®) data 
centres consist of 7 buildings with 
approximately 415,000 square 
feet (38,000+ square meters) of co 
location space.

The facility has a target availability 
of 99.999% for electrical power at 
rack level and 99.99% availability 
for mechanical cooling and 
humidity control systems. 

ARUP SERVICES

Arup uses its extensive expertise in data centre 
electrical distribution systems and mechanical 
cooling systems to build a comprehensive 
Failure Modes and Effects Analysis, and uses 
this to create a reliability model, utilizing 
Arup’s component reliability database for 
failure rates and repair rates to complete the 
assessment. 

Where critical functions are failing to provide 
the required availability, recommendations for 
improvements to meet availability requirements 
are provided by Arup in a balanced and 
cost-effective manner. These improvements are 
critical in meeting Service Level Agreement 
(SLA) targets. 

The assessment utilises a quantified Fault Tree 
Assessment (FTA) to calculate the predicted 
availability of electrical power at the rack 
level. This was used to provide assessment of 
the resilience of the system to loss of back-up 
generators, and whether changes to the manual 
operation of the data centre would provide 
improvements to availability.  

Arup uses its extensive expertise in data 
centre electrical distribution systems to build 
comprehensive reliability models, utilising 
Arup’s component reliability database for 
failure rates and repair rates to inform the 
assessment. 

CONFIDENTIAL DC SITES 

Ireland and Denmark

CLIENT
Confidential

PROJECT FAST FACTS
Details on the floor space and 
power usage of the data centres are 

confidential. 

The facility has a target availability 
of 99.999% for electrical power at 
rack level. 

ARUP SERVICES
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Threat and Risk 
Assessment

The analysis completed by Arup, validated 
the Service Level Availability requirements 
and ensured the Tier IV availability 
requirements are being met. Arup’s analysis 
also identified critical items in the facility and 
recommendations for distributed redundancy, 
including changing the period of maintenance 
and testing of the diesel generators to a more 
cost-effective strategy whilst maintaining target 
availability levels. 
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CLIENT
Global financial services client

ARUP SERVICES

CLIENT
Equinix

CONTRACTOR
Mercury

ARUP SERVICES

CLIENT
IXcellerate Limited

ARUP SERVICES

UBS SURVEYS

Moscow, Russia
DATA CENTRES SECURITY AUDIT

Europe
AM3 DATA CENTRE

Amsterdam, Netherlands
SABEY VIBRATION GENERATOR ANALYSIS

New York, US

Arup was originally commissioned by the client 
to carry out due diligence of electrical systems 
serving the building considered for conversion 
into data centre. Arup continued the project 
with development of a feasibility study followed 
by ASMEP scheme design to convert 6,000m² 
warehouse building into data centre through 
two phases.

We also assisted the client to secure project 
financing by the IFC by giving confidence 
of the technical feasibility of the project 
and commercial management during the 
construction.

Arup prepared contracts with the general 
contractor based on FIDIC and performed 
as an Engineer during the construction. 
We undertook a working design review, 
construction supervision, project cost control 
and contract administration to make sure the 
project development in accordance with the 
client requirement.

Prompted by third party concerns, Sabey 
wanted to assess the potential impact of 
installing twenty-four 2.5 and 3MW diesel 
generators throughout a high-rise building.

Arup responded by assembling a team of 
vibration and acoustics specialists, structural 
engineers, and data centre experts to address 
the problem. The initial enquiry focused on the 
possibility of structural damage, was broadened 
to include impact on facilities and IT operations 
along with human comfort for those working in 
the facility.

Using a combination of on-site  
measurements and modelling, Arup were able 
to provide quick reassurance regarding their 
long-term plans for the property. 

Arup audited a portfolio of data centres 
operated by outsourced managed service 
partners across a range of owned and collocated 
sites, against the client’s corporate standards for 
physical security.

The audit covered the sites’ procedures for 
establishing the level of physical and personnel 
security, the resilience of critical building 
services, the actual measures and the process 
for continual appraisal and review.

To support this, Arup undertook an 
independent threat assessment prior to the 
audit and reviewed the site operator’s security 
documentation set. Our report highlighted areas 
of concern and risk mitigation measures where 
appropriate. The audit formed part of a five year 
rolling assessment programme.

Arup’s independent assurance capability 
provided the client with compliance information 
on their data centre service contracts enabling 
them to better understand the risk landscape 
across their portfolio.

Arup were appointed by the Contractor, 
Mercury, to complete the detailed design and 
provide site support for two phases of Equinix’s 
data centre AM3 in Amsterdam. 1,685m2 
(2,3MW) of white space was added to the 
ground floor, beneath the existing elevated data 
centre, along with the associated power and 
cooling plant upgrades. 

Particular attention was exercised in detailing 
the design for implementation in a live 
environment. For example, when new pumps 
were cut into the existing chilled water system 
and in conducting site quality checks to ensure 
the design integrity. 
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CONFIDENTIAL TECHNOLOGY DATA CENTRE CONCEPT STUDY 

California, US

CLIENT
Confidential

ARCHITECT
Sheehan Partners

PROJECT FAST FACTS
Critical Load Capacity:  
24-30MW 27,870m2

Minimum Resiliency: N+1

ARUP SERVICES

Arup provided multi-disciplinary and 
prime consultant support for due diligence, 
masterplanning, and planning applications for a 
greenfield data centre. 

Challenges included environmental concerns, 
storm water management and conversion from 
the original farm zoning along with time to 
market and total cost of ownership. 

New utilities and access ways were scoped in 
conjunction with the AHJ and various public 
agencies.
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CLIENT
Equinix

ARUP SERVICES

CONFIDENTIAL WEB SERVICES PROVIDER, 
MULTI-HAZARD RISK ASSESSMENTS

Multiple Global Locations

EQUINIX WARSAW DUE DILIGENCE

Warsaw, Poland

The client appointed Arup to assess multiple 
risks (e.g. natural hazards and malicious 
threats) to existing data centres across multiple 
global locations. 

The scope of work involved subject matter 
experts and risk analysts across multiple 
disciplines and Arup locations, given the 
range of risks required to be assessed (e.g. 
from floods and hurricanes to terrorism). Arup 
implemented industry-leading modeling to 
identify vulnerabilities in each data centre 
and to quantify the likelihood and duration of 
downtime for comparison against the client’s 
availability targets.

The value of this project undertaken enabled the 
client to identify which risks are unacceptable 
to them at which locations to understand what 
mitigation measures can be applied.

Arup was appointed to conduct a due diligence 
study of multiple risks including natural 
hazards, industrial accidents and malicious 
threats to their existing data centre. The scope 
of risks that were assessed involved different 
subject matter experts and risk analysts across 
multiple disciplines, given the diverse spectrum 
of risks (e.g. from accidental aircraft impact to 
terrorism threat).  

Arup took into account the client’s objectives 
associated with due diligence, regular 
maintenance/upgrade programmes and 
consistent risk management to develop a 
bespoke semi-quantitative methodology. 

The value of this project undertaken enabled the 
client to identify which risks are unacceptable 
to them and subsequent appropriate mitigation 
measures or enhancements to be made. The 
client was also able to utilise this project to 
demonstrate to existing and prospective tenants 
of their data centre of consistent maintenance 
and engineering upgrades. 
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This data centre in Frankfurt is Citigroup's 
largest outside of the United States.

Sustainability, conservation of resources 
and resilience standards were of particular 
importance to the project and a priority for the 
client. 

Regular audits were undertaken throughout 
the project including the choice of European 
location, the design and facilities of the 
building and the choice of materials. The 
construction and operation of the project 
ensured that decisions were taken with 
sustainability as a key consideration.

The data centre plant topology, unit sizes and 
operating parameters have been selected to 
exceed reliability criteria and to enhance the 
operational energy efficiency.

Through a combination of energy-efficient 
technologies and innovative solutions, 
significant reductions in energy usage against 
conventional data centres were achieved. This 
included a reduction of energy use for the 
infrastructure of the data centre of 72% and a 
reduction of water consumption of 30%.

The project was designed to accommodate a 
phased delivery. Picture a data centre and it’s 
unlikely you’ll imagine anything architecturally 
beautiful.

We challenged conventions by designing a 
progressive, humane building. With its large 
open spaces, gardens and iconic green wall, 
Citi Bank’s data centre looks and acts more like 
a high-tech workplace than a storage centre, a 
radical change for the people who work there.

The Citigroup Data Centre in Frankfurt is 
the first project in Germany to be LEED® 
(Leadership in Energy and Environmental 
Design) certified and is the first LEED Platinum 
data centre worldwide. This certification 
process was facilitated by Arup.

CLIENT
Citigroup Inc.

ARCHITECT
Arup Associates

PROJECT FAST FACTS
The facility uses just 30% of the 
power required by the services in 
a conventional one and only 40% 
of heating energy. The result is 
an overall annual CO2 emission 
reduction of 11,750 tonnes.

ARUP SERVICES

CITI DATA CENTRE

Frankfurt, Germany

Zircom has been working alongside Clients 
and Partners for more than 20 years designing 
and building data centres to an exceptionally 
high standard for some of the world’s largest 
and most prestigious companies. Their offer 
includes a complete range of data centre 
services from the initial design to delivering 
and maintaining a completed infrastructure, 
citing their commitment to a project at every 
stage of the build– from its early design through 
to ensuring that security, efficiency and quality 
are maintained to the highest possible level. 

Their new Data Centre campus will be 
located at Kenitra, the capital of the 
Gharb–Chrarda–Beni Hssen region, one 
of the richest in Morocco, situated in the 
Northwest on the Sebou River and linked to 
Rabat and Casablanca by road and rail. It is a 
city of contrasts with a rich and varied history 
beginning with the Phoenicians as a trading 
post, growing as a military fort and port during 
the French protectorate and, post-independence, 
expanding to a centre for shipping fruit, fish, 
timber lead and zinc ores. 

CLIENT
Zircom

ARUP SERVICES

ZIRCOM DATA CENTRE

Morocco

Sea trade has been the epicentre of its wealth, 
the Phoenicians were among the greatest 
traders of their time, initially mainly trading 
with the ancient Greeks stocks of wood, glass 
and powdered Tyrian purple, the elite colour for 
garment dye from which the word Phoenician 
derives. Kenitra’s landscape has seen significant 
expansion in the last decade as a result of 
government investment. Large industrial 
projects as well as commercial, residential and 
infrastructure facilities have been established, 
gradually reshaping the urban tapestry that has 
been greatly influenced by different cultures 
over time. The City’s fabric interweaves the 
architecture of these cultures, a blending of 
traditional Moroccan vernacular and French 
colonialism with the new. 

Our response seeks to capture the inherent 
overtones of colour light and tradition, evolving 
a modern language for the new technology 
encompassed within, utilising modern materials 
and fabrication techniques to integrate privacy, 
passive cooling, natural ventilation and security 
into the buildings envelope. A Vitruvian sense 
of delight will be evoked for the visitor as he is 
transported beyond the tranquil, sun dappled 
courtyard, travelling in time toward the highly 
complex, dynamic interiors found at the heart 
of the building.
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If every data centre in the 
world were built like this, 
enough energy would be 
saved to power a country the 
size of Belgium.
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2015 celebrated the opening of Equinix’s 
flagship LD6 Data Centre, the third facility 
in its Slough Campus. LD6 is a step-change 
in energy performance for Equinix UK 
and exemplifies the strength of our 20 year 
relationship. Arup provided “Total Design” 
services to Equinix designing a custom-built 
data centre shell, wrapped around an innovative 
indirect AHU based mechanical design. 

Following the market’s rapid growth and 
surging demand for co location services, LD6 
has already undergone a white space and 
power expansion phase. Arup once again fully 
supported Equinix, contributing to a successful 
project delivery in a demanding timeline of less 
than a year. 

LD6 is now adding 8,000m2 of prime, 
co-location data centre ‘white space’ to 
Equinix’s global portfolio. Designing for 
resilience, we have ensured that any power 
interruption/disturbance or single failure of 
equipment can be tolerated and the data centre 
will stay operational with no perceived impact 
to the end customer. The Slough Campus 
currently houses over 170 financial services 
which collectively account for 25% of the total 
European equities trade, therefore delivering a 
highly resilient and reliable design is of prime 
importance. Fibre links enable customers to 
connect to the global Equinix ‘eco-system’ of 
networks and services further enhancing the 
benefits of co-location in a virtual space. 

CLIENT
Equinix

ARCHITECT
Arup Associates 
TTSP

PROJECT FAST FACTS
8,000m2 net white space over 2nr. 
buildings 
12MW available net capacity  
1.5kW/m2 Net Power density 
24MVA power allocation at full 
build out 
1.2 target PUE 
LEED “Gold” target

ARUP SERVICES

EQUINIX LONDON DATA CENTRE 6

London, UK
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Arup provided engineering designs, project 
and cost management and for the first time, 
architectural and LEED Consultancy. LD6 is 
another compelling example of one Arup and 
a total design approach, providing a multitude 
of services for the demanding requirements of 
data centres. 

The shape of the building is wholly influenced 
by the services design and the plant layout, 
enabling the implementation of the most 
efficient technologies together with an 
optimised use of space. LD6 is expected 
to reduce the CO2 output by 23,000 tonnes 
annually versus a conventional design. This 
equates to 11,000 less cars on our roads, per 
year. 

The engineering solutions provide exceptional 
levels of resilience and the ability to provide 
concurrent maintenance of critical plant in 
normal operation, without disruption to end 
customers. The systems are designed with a 
staged installation approach and scalability in 
mind which is also key criteria to Equinix’s 
business structure and development.  

Typical data centres use a large  
refrigerant-based chilled water system 
operating year round. We have designed a 
solution which uses indirect evaporative 
cooling units, eliminating the use of energy 
intensive refrigeration for the vast majority 
of the year. This technical evolution in our 
engineering designs has been central to 
achieving improved energy performance. 
Targeting LEED Gold certification

We are delighted with the role we have played 
on this current generation of data centres, 
which increasingly provide a global platform 
for the business community. 



CLOUD METROPOLIS

7776



We are in the midst of the 4th Industrial 
Revolution in which the internet of everything 
drives a growing demand for Data Centre 
Facilities. The continued explosion of technology 
into our lives is driving change at a ferocious 
rate, fundamentally changing the way in which 
we live, work and interact. Change was once 
generational, a decade ago the iPhone had only 
just emerged and now our desire to be online all 
the time, everywhere either through such devices 
or other connected gadgets is more dominant 
than ever before, technology is a way of life. 
By 2030 our children will need to be taught 
the meaning of being offline, the ubiquity of 
broadband being such that the notion of losing 
connection to the internet will be unimaginable. 
By 2050 the world‘s population will have reached 
10 billion, picture the scale of data storage 
required for the multiple power hungry devices 
our changing life styles will rely upon.  

As we continue to replace the human brain 
with decision making machines Data Centre 
facilities will become an essential part of the 
infrastructure of our dynamic digital society. 
We as their designers will need to develop 
structures to meet this demand, energy smart 
structures, situated in smart grids within smart 

environments. We will need to encourage new, 
responsible development frameworks where 
the mission of a business is tuned to time 
zones, geography, interwoven power sources 
and shared resources, creating transformative 
‘ecotechsystems’ that advance Circular societies.  
The Industry is constantly innovating, creating 
ways to meet our lifestyle needs, both in terms 
of the software it develops and the environment 
it requires for its storage. Together we are 
experiencing a revolution of our own time where 
science may well be stranger than fiction, where 
advances in artificial intelligence are leading 
us on towards autonomous space needing little 
cooling and no lights. 

Perhaps then our natural development habitat 
will extend beyond the land and we will see 
the rise of aquatic storage solutions, above and 
below the water, as we push further away from 
our cities or perhaps Data Centre futures will 
be more closely tied to the voracious end user, 
podular, localised solutions in your home or at 
the end of your street. Whatever its evolution, 
and we can but speculate, we are at the forefront 
of this transformation where the future is agile 
whether it be on the Sea, at the Edge or in the 
Clouds.

DATA CENTRE FUTURES DIGITAL FUSION | A DATA CENTRE IN A CHURCH

Digital Fusion seeks to fuse the colour, light and 
tradition of the existing fabric with the evolving 
modern language of new technology. 

This structure will form part of an educational 
experience created to provide a greater 
understanding of the future digital environment 
encompassing the history of its surroundings 
and allowing the visitor a close up view of the 
buildings original decoration.

The space will become a flexible shared space 
that, like the cathedrals of all great cities, 
will continue to be a social meeting space, 
bringing together large numbers of people who 
have travelled from far and wide to celebrate 
important events and share an experience found 
only in that one place, in that one moment.

The cathedral like quality of space at St Martins 
can be readily integrated into this philosophy 
providing adaptive, shared space that can 
continue to evolve to meet its community’s 
futures. 

Utilising modern materials and modular 
fabrication techniques to integrate protective 
structures around each energy zone our proposal 
provides phased Data Centre interventions 
within the existing footprint of the church itself 
and utilises the Wagner Hall for its associated 
mechanical and electrical plant. 

As the need for increased, localised data storage 
grows so can the number of interventions. 
Beginning with the side aisles, set back within 
their deep, cool recesses and shielded by 
translucent, light refracting membranes that are 
in themselves new pictorial windows into the 
future. Culminating in a suspended crystalline 
structure, a synthesis of light, energy and 
knowledge.
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Using CFD simulations, Arup assessed the 
positioning of air-cooled chillers to ensure 
that recirculation of hot air from the exhaust 
to the intake of the chiller would not result in 
degraded performance. Arup also considered 
the addition of emergency generators to 
assess whether the hot exhaust gases from 
the generators would recirculate, reducing 
generator output or impact on the performance 
of the chillers during a power failure or periodic 
generator testing. 

Arup analysis highlighted potential issues 
with the proposed location and orientation 
and the project team identified precautionary 
measures to minimize recirculation. Spotting 
potential issues allowed improvements to 
the design at an early stage, reducing the 
likeliness of unforeseen issues limiting the 
cooling performance and therefore IT load and 
ultimately revenue.

EQUINIX LONDON DATA CENTRE 4

London, UK

Using the commercial hydraulic modelling 
package, Pipe Flow Expert, Arup assessed 
the impact of an increase in IT load and the 
addition of Cool Walls to several data halls. 

Equinix originally planned to complete the 
phased fit-out with higher capacity pumps to 
meet the additional cooling load, followed by 
the replacement of the existing pumps with 
the higher capacity model. Arup demonstrated 
that the existing pumping arrangement was 
sufficient for the new load by simulating a range 
of operating conditions including pump and 
pipe isolations due to maintenance and failures. 

While the plant cost savings are moderate, this 
approach allowed the fit-out to proceed with 
zero impact to the existing equipment in the 
chilled water plantroom, avoiding potential 
disruption of the data centre cooling. It also 
avoided the need for disruptive swapping out of 
plant down the line. 

EQUINIX AM6 PHASE 2 

Amsterdam, Netherlands

Arup investigated the interaction of existing 
generators on a new extension building located 
immediately adjacent. 

Analysis considered multiple wind directions 
and investigated the impact of the high 
temperature exhaust gases on both the 
roof-mounted chillers and the façade of the 
extension. Results showed a potential rise in 
chiller intake air temperature above ambient 
conditions, such that chiller performance would 
be significantly reduced. 

The arrangement of the chillers also resulted in 
a significant proportion of recirculation. Arup 
proposed modifications to the louvered chiller 
enclosure and exhaust ducting. This resulted in 
decreased re-circulation, reducing the impact 
on the rated cooling capacity of the data centre 
under adverse wind conditions. The analysis 
also confirmed that façade temperatures would 
be acceptable despite the proximity of the 
generator”
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8786

CLIENT
Digital Realty Trust

ARUP SERVICES

Structural 
Engineering

Electrical 
Engineering

Mechanical 
Engineering

Acoustics 
and Vibration

Fire 
Safety

Geology and
Geotechnics

Security 
Consultancy

Civil 
Engineering

Environmental 
Services

Public Health 
Engineering

BREEAM 
Assessment

Arup and Digital Realty Trust have worked 
in close collaboration over the past decade 
creating a successful partnership that benefits 
both parties. Arup’s work permeates through 
the project feasibility and design stages 
culminating in the successful delivery of 
multiple data centres meeting Digital Realty 
Trust’s requirements. 

Initially providing structural engineering 
support only our partnership has culminated 
in a Framework Agreement with Arup offering 
full SMEP + specialist design service to Digital 
Realty Trust. Drawing on Arup’s experience 
our support has enhanced the Digital Realty 
Trust portfolio in Europe providing over 75MW 
of IT capacity. 
Arup’s understanding of Digital Realty Trust’s 
business strategies and knowledge of their 
infrastructure design results in Arup being 
considered a trusted partner. Our commissions 
have often extended beyond just design services 
with Arup supporting Digital Realty Trust 

DIGITAL REALTY TRUST EMEA 
FRAMEWORK

in acquisitions, site due diligence activities 
and optimisation studies. Recently Arup have 
performed a strategic role in the development 
of Digital Realty Trust’s future data centre 
and distribution topologies. Focused on 
energy efficiency, speed to market and cost 
optimisation we support the whole lifecycle 
of the project including planning, design, 
construction, commissioning, testing and 
handover phases.

Arup have supported Digital Realty in the 
delivery of data centre projects in numerous 
locations including:
• London, UK
• Amsterdam, The Netherlands
• Frankfurt, Germany
• Dublin, Ireland
• Sydney, Australia
• Singapore
• Tokyo, Japan

Projects have ranged from large 24MW UPS, 
16,000m2 new build facilities to smaller 
intricate upgrade and expansion projects in 
existing live buildings. The projects typically 
require clear and effective strategies for fit out 
over multiple investment phases. Arup have 
accommodated this requirement through clear 
scope definition at feasibility stage. All projects 
require high resilience and reliable designs that 
are required for critical data centre facilities.

Arup has drawn from its regional and 
international presence to deliver projects within 
Europe and assisted with the assimilation of 
Equinix approach in multiple regions. Arup 
pro actively supports projects through the 
whole life cycle including planning, design, 
construction, commissioning, testing and 
handover phases, where Arup typically deploy 
a site based team.

Technical 
Supervision

Equinix is the leading global interconnection 
platform, connecting companies inside the 
world’s most networked data centres. Arup has 
a long-standing relationship and a framework 
agreement with Equinix and has successfully 
delivered projects right across Europe and 
UKIMEA in countries including Ireland, the 
United Kingdom, France, Germany, Sweden 
and Switzerland.  Arup has provided Equinix 
with a wide range of professional services 
including multidisciplinary engineering, 
technical due diligence, cost consulting, project 
management, procurement management and 
technical supervision.

The Arup role additionally included in assisting 
in the development of business case/funding 
approvals for new sites through the efficient 
production of feasibility design including 
the technical, commercial and programme 
considerations, which has enabled projects to be 
initiated and delivered quickly and efficiently.

EQUINIX EUROPEAN FRAMEWORK
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