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Data Center market 2021-25

Increasing data creation leads to
high demand for data centers,
driving the need for infrastructure

across the globe.

Emerging technologies such as 5G
lead to newer types of Edge Data

Centers to be developed
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Growth in colocation and cloud
services leads to increased
medium and hyperscale data

center development.

Hyperscale data centers are
expected to increase from 509
data centers in 2019 to 890 in 2025
— CAGR 9,7%

Data Center market 2021-25
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Data Center market 2021-25
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Increasing HYPERSCALE AND COLOCATION investments drive the data
center infrastructure market

DC Investment Growth Forecast: Global, 2018-2025
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Source: Frost & Sullivan
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Global Data Center consumption
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Cooling Trends
impact in Data
Center efficiency
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Growing of Liquid Cooling in the New Generation of Data Center
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Heat Rejection: an unavoidable problem

LESS AND LESS MECHANICAL COOLING
BUT
HEAT DISSIPATION IS ALWAYS REQUIRED:

THIS IS WASTE HEAT
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Which type of heat do we have?
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200 - 600°C
Exhaust from
combustion process

50 -100°C

Industrial Process
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250 - 500°C
Waste heat from electricity
production process

100 -170°C

Steam generation plants
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45-55°C
DC Liquid Cooling

20 - 40°C
Data Center Cooling
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Technology that helps sustainability

The heat pump is the way to increase the

heat dissipation of a Data Center to the
most useful temperature level

Suitable for high temperature sources up
to 50°C
Suitable for high temperature production
up to 20°C
High COP for better use of
Electrical energy
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Technology that helps sustainability
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Heat reuse
destinations
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Heating for surrounding users
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Heating for surrounding users
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Integration in the District Heating Network
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The Future is in the 5G District Heating Network
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[Energy Hub

Commercial |
Buildings
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Annualized costs: -42%
CO, emmissions: -56%

Compared to stand-alone HVACs

Fonte: Applied Energy 260 (2020)
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Network &
Data Center
Performances
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Description of the mathematical model

ty in = 30°C th 1 Ly 2

The power balance is performed in each

HOT LINE — individual section where there is an

COLD LINE

teim = 20 °C

Data Utility heat
Center pumps
N y N y

The mathematical model can be used to evaluate:
O the operating temperatures of the network as the required heat/coo
O the flow rates of the heat transfer fluid circulating in the network as t

CO seasonal performance of heat pumps connected to the grid;

external connection to the network, and
the thermal evaluation of the heat transfer

fluid is performed hour by hour.

ing load changes;

ne load changes;

O the effectiveness of heat sources considered waste (such as Data Centers heat rejection)
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Description of the mathematical model

A power balance will be used to study the thermal behavior of a district heating/cooling network (SGDHC).
It will take into account not only the powers entering and leaving the grid, but also the thermal storage present in the
distribution network in every single section.

Lin, T Lout Lin, T Lout
c.l/ * 1 L ( 1 1) = M Cobive — Mo Cnt + Thermal losses to the
p D ( 2 2 Az mnm=p*=inq out*p*outq QM QT . ground
| ) | TN
| [ . _ Machine/Source
Thermal storage Thermal power of the ring section power
L*(t _tin1+t0ut1) CO Thermallosses in the ground Q@ take into account many aspects of
Q. = J 2 the selected pipelines, such as: length, thermal resistance of materials
T RToT and depth of installation.

. (t + At ) O The power of the machines/source Q allows the evaluation of the
Qm = MpacCp\lring T Blmachine flow rates that are extracted from the network (or fed into the network),
during their use in the heating / cooling period
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Cooling impact in Data Center efficiency

CRAC unit

CRAC unit
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Next step to improve efficiency

PUE ~~ "= 53
E

IS IT STILL THE PUE THE CORRECT
PARAMETER TO BE CONSIDERED?

MAYBE NOT

Total ener
PUE= 222192
T energy

With energy reuse, PUE value could go below 1.0;
however this is not allowed, since it is contrary to PUE definition.
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Next step to improve efficiency

New generic efficiency metrics shall be considered in order to o aePe
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Source: Department of Mechanical Engineering, Aalto University
https://doi.org/10.1016/].rser.2017.10.058
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New regulations are the only way

TIGHTER REGULATION

What may help drive data center exhaust heat
re-use is a combination of the broader

corporate push towards CARBON
NEUTRALITY and SUSTAINABILITY

Finnish and Norwegian regulations
require the reuse of residual heat:

data centers are considered
complete heat suppliers
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Some
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Some examples

Waste heat covers
about

and
2 o o o o data centers to a lower
®
Helsinki residents
heating demand

tax class promotes
future carbon-neutrality
projects.

atf . e LS ey o 2 -
S Rl o b T S T
b ;.-{”--; TR g G
A »
o

- (o

= i Ty e R R R s o e
T I. F. I I’ P.I..... .OI @

o Itis one of the largest open data centers in the Nordic countries;

C> The data center uses carbon-neutral electricity: hydropower and wind power;

c Cleanrecycled heat will be obtained from the data center to the district heating network
as planned from June 2022;

> Helen's district heat will be fully carbon neutral by 2035.

From: https://www.teliacompany.com/ CD H | Re 'F
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Some examples

oo MW

surplus energy at

30 C

Electrical heat
pumps to boost
temperature at

apple to

90 °C

is planned to be
used in Viborg
district heating

Apple, Viborg, Denmark

> The facility Is also designed to capture excess heat from equipment inside the facility
and conduct it into the district heating system to help warm homes in the neighboring
community.

From: https://www.apple.com/, https://www.iea-ebc.org/
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Some examples

Businesses
on the High-Tech

Helping to
heat the
Campus can

lower their own

carbon footprint.

High-Tech
Campus

Northc, Eindhoven, Netherlands

O Residual heat from this data center is brought via an underground ring system to other
businesses on the High Tech Campus.

Inreturn, we receive cold water, which we then use to cool our customers’ IT systems.

From: https://northdatacenters.com/en/northc-datacenters/eindhoven
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Conclusions
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The sustainability for the Data Center Market passes
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through the heat recovery and the integration in the
smart city grid

The role of the heat-pumps for medium, high and ultra-
high temperature will be fundamental in the transition

New metrics are required for evalutating the
performances on the Data Center, not only PUE

Incentives and new regulations are needed to activate
the improvement process for future sustainability
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