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ICT hardware and virtualisation sales have risen accordingly to 
cope with the growth in data generation, which is forecast to 
reach 500 GB per microsecond by 2020. Moore’s Law, stating 

that microprocessors will double in capacity every two years or the 
watts required for the same compute load halve in the same period, 
has proved to be correct for the past 35 years. In terms of the future 
we are already seeing photo etching on microprocessors reaching 
its practical limits and graphene may be a replacement for silicon in 
the next 10 years.

Software is also increasing in speed and capacity and has encour-
aged the recycling of hardware. Organisations such as Facebook regu-
larly recycle servers so as to slow down their need for ever-larger data 
centres and, certainly, any organisation keeping hardware for longer 
than three years, wastes money in terms of of power consumption. 

Examples of data growth are all around us. Data-traffic is being 
generated from homes with fibre connections and Japanese cities 
probably lead the world as highly internet connected whilst the vol-
ume of YouTube videos uploaded by users each month equates to 300 
years of continuous broadcast on television. However, currently only 
30% of the world’s population have an internet connection and there 
is high demand for it from the other 70%, so the need for data centres 
will increase significantly.The exponential growth of internet usage in 
Japan in terms of current technology would consume the country’s 
entire power capacity by 2030 which is not sustainable without a 
paradigm shift in technology. This data growth needs power and, as 
an example, a single four minute pop video uploaded to YouTube was 
streamed 1,7 billion times in one year. The average power use is small 
per view but when multiplied by 1,7 billion results in 300 Gigawatt 
hours – equivalent to 36 MW of diesel power generation for a year 
or the equivalent of 80 000 years of car travel in the United Kingdom. 

Data has always outstripped Moore’s Law and its growth will 
continue to be exponential unless something is done about it soon. 
A possible, but largely impossible to imagine, solution is a tax on 

downloading large files although some applications, such as video 
conferencing keeping travelling and costs down, save carbon.

On the subject of fast broadband services for all, according to Vint 
Cerf, one of the fathers of the internet, internet access in the future will 
become a privilege, not a right. Faster access is required for educa-
tion, medical services, security and is the key to the development of 
third world nations - but we cannot give fast broadband to everyone 
unless we understand the full impact of this. For example, although 
Cloud data centres will continue to grow and be very energy efficient, 
by 2025 more than 30% of the world’s carbon emissions could stem 
from data centres. Currently the load for data centres in the United 
Kingdom amounts to 1 GW, the equivalent of one large coal-fired 
power station, which illustrates the need to become more energy 
efficient if data centre power growth is 20% a year.

The major cost of ownership is the supply of power since the 
construction of a Tier 3 data centre costs between between £10k (*ZAR 
98k) and £13 k (*ZAR 128 k) per kilowatt of IT load, (typical 10-year 
power cost £ 18k), with cooling fans, compressors and pumps being 
major power consumers.In this respect monitoring, reporting and 
energy control systems are vital.

Ultra low power usage effectiveness (PUE) parameters can set 
unachievable targets for enterprises, but overall the greater the us-
age, the more economical it is. What is good for Google is not usually 
acceptable for other enterprises. Key components are fresh air cool-
ing with a short refresh cycle, a low ambient temperature location 
is preferable, as is a ride-through battery built into the server with 
redundancy in the software layer and a resultant PUE of 1,12 reducing 
for a very high processor utlilisation from a single application such as 
‘search’. Low PUE is sustainable with high cooling efficiency and air 
containment that sends all cool air through the hardware. Running 
at high load all the time requires best practices to be implemented 
to obtain a PUE of 1,15.
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Data growth worldwide has sky-rocketed in recent years, for example, in just one European Internet Exchange, reaching a level in June 2013 

of 460 TB entering and exiting every month - with exponential growth having been sustained since 1981. The data growth takes extra power 

with virtualisation serving only to partially close the gap. In the current global recession data centre growth is greater in emerging markets 

than in the traditional mature markets.
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of IT hardware as we are still looking at specifications written years 
ago. Cooling is the low-hanging fruit for data centre efficiency and 
chilled water cooling is on the way out for large greenfield sites which 
are increasingly fresh-air cooled. Where large, energy-efficient, data 
centres are concerned cooling without compressors is now key and 
both direct and indirect cooling systems are available to best suit the 
local climate and the appetite for risk of the data centre user.

PUE defines the infrastructure but takes no account of the IT load 
or its efficency and should never be used to compare facilities as it is 
annualised energy in kWh and not kW power. It also varies by location, 
climate and load, so data centres should be built in modular, scalable 
fashion and avoid monoblock design. Partial load is endemic in data 
centres and is the enemy of energy efficiency. Modular, scalable solu-
tions are key to keeping system load high and efficient. Complexity 
can be the enemy of reliability and simple solutions and systems 
are the answer. The first question a designer should ask a client on 
the thermal envelope for hardware is ‘what is your appetite for risk?’ 
Other factors are contamination and corrosion related to air quality, 
power quality and availability.

The latest generation servers are optimised for a 27°C inlet tem-
perature and, to achieve high efficency, rigorous air-management 
has become essential.Three basic forms of cooling from Emerson are 
Chilled-Water and DX (for small, medium and all city-centre applica-
tions) and an adiabatic system that will eventually dominate greenfield 
mega-facilities and enable a mechanical PUE of less than 1,06.

Conclusion

Some 70% of data centre failures are due to human error and the 
drive for higher availability is leading to increased complexity with 
the switchgear critical to MTBF (mean time before failure). It is also a 
fact that the privatisation of a utility results in a drop in power quality 
because of reduced maintenance, making UPS essential, however 
advanced eco-mode UPS can achieve 98% efficiency so the penalty of 
having UPS is now minimised. The largest area for data centre energy 
effectiveness is the servers themselves and the workload applied to 
them - in idle mode an average server consumes 40% of the full-load 
power requirement and the global workload is often quoted as below 
10%. So workload and power utilisation are the battleground.

However, although international standards and metrics are in 
the pipeline, predicting the future of of IT data centres remains risky 
as change happens so rapidly. * Conversions as on 12 August 2013


