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Definitions & cautionary note

The companies in which Royal Dutch Shell plc directly and indirectly owns investments are separate legal entities. In this presentation “Shell”, “Shell Group” and “Royal Dutch Shell” are sometimes used for 
convenience where references are made to Royal Dutch Shell plc and its subsidiaries in general. Likewise, the words “we”, “us” and “our” are also used to refer to Royal Dutch Shell plc and its subsidiaries in general 
or to those who work for them. These terms are also used where no useful purpose is served by identifying the particular entity or entities. ‘‘Subsidiaries’’, “Shell subsidiaries” and “Shell companies” as used in this 
presentation refer to entities over which Royal Dutch Shell plc either directly or indirectly has control. Entities and unincorporated arrangements over which Shell has joint control are generally referred to as “joint 
ventures” and “joint operations”, respectively.  Entities over which Shell has significant influence but neither control nor joint control are referred to as “associates”. The term “Shell interest” is used for convenience to 
indicate the direct and/or indirect ownership interest held by Shell in an entity or unincorporated joint arrangement, after exclusion of all third-party interest. 

This presentation contains forward-looking statements (within the meaning of the U.S. Private Securities Litigation Reform Act of 1995) concerning the financial condition, results of operations and businesses of Royal 
Dutch Shell. All statements other than statements of historical fact are, or may be deemed to be, forward-looking statements. Forward-looking statements are statements of future expectations that are based on 
management’s current expectations and assumptions and involve known and unknown risks and uncertainties that could cause actual results, performance or events to differ materially from those expressed or implied 
in these statements. Forward-looking statements include, among other things, statements concerning the potential exposure of Royal Dutch Shell to market risks and statements expressing management’s expectations, 
beliefs, estimates, forecasts, projections and assumptions. These forward-looking statements are identified by their use of terms and phrases such as “aim”, “ambition”, ‘‘anticipate’’, ‘‘believe’’, ‘‘could’’, ‘‘estimate’’, 
‘‘expect’’, ‘‘goals’’, ‘‘intend’’, ‘‘may’’, ‘‘objectives’’, ‘‘outlook’’, ‘‘plan’’, ‘‘probably’’, ‘‘project’’, ‘‘risks’’, “schedule”, ‘‘seek’’, ‘‘should’’, ‘‘target’’, ‘‘will’’ and similar terms and phrases. There are a number of factors 
that could affect the future operations of Royal Dutch Shell and could cause those results to differ materially from those expressed in the forward-looking statements included in this presentation, including (without 
limitation): (a) price fluctuations in crude oil and natural gas; (b) changes in demand for Shell’s products; (c) currency fluctuations; (d) drilling and production results; (e) reserves estimates; (f) loss of market share and 
industry competition; (g) environmental and physical risks; (h) risks associated with the identification of suitable potential acquisition properties and targets, and successful negotiation and completion of such 
transactions; (i) the risk of doing business in developing countries and countries subject to international sanctions; (j) legislative, fiscal and regulatory developments including regulatory measures addressing climate 
change; (k) economic and financial market conditions in various countries and regions; (l) political risks, including the risks of expropriation and renegotiation of the terms of contracts with governmental entities, delays 
or advancements in the approval of projects and delays in the reimbursement for shared costs; (m) risks associated with the impact of pandemics, such as the COVID-19 (coronavirus) outbreak; and (n) changes in 
trading conditions. No assurance is provided that future dividend payments will match or exceed previous dividend payments. All forward-looking statements contained in this presentation are expressly qualified in 
their entirety by the cautionary statements contained or referred to in this section. Readers should not place undue reliance on forward-looking statements. Additional risk factors that may affect future results are 
contained in Royal Dutch Shell’s Form 20-F for the year ended December 31, 2019 (available at www.shell.com/investor and www.sec.gov). These risk factors also expressly qualify all forward-looking statements 
contained in this presentation and should be considered by the reader.  Each forward-looking statement speaks only as of the date of this presentation, 2nd December 2020. Neither Royal Dutch Shell plc nor any of its 
subsidiaries undertake any obligation to publicly update or revise any forward-looking statement as a result of new information, future events or other information. In light of these risks, results could differ materially 
from those stated, implied or inferred from the forward-looking statements contained in this presentation.

We may have used certain terms, such as resources, in this presentation that the United States Securities and Exchange Commission (SEC) strictly prohibits us from including in our filings with the SEC.  Investors are 
urged to consider closely the disclosure in our Form 20-F, File No 1-32575, available on the SEC website www.sec.gov. 

22nd December 2020

http://www.shell.com/investor
http://www.sec.gov/
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Agenda

§ Introduction
§ Integrated Immersion Cooling Solution offerings
§ Shell Immersion Cooling Fluid
§ Partnership with Asperitas
§ ACS and Material Compatibility Workstream
§ Q&A
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THE BIG CHALLENGE 

n The Internet is a fundamental part of modern life
n BUT it uses an estimated 1% of global electricity (with half of the 

carbon emissions as global air travel) AND data centres are 
expanding by more than 20% a year1

n A 30% growth in global population and energy use is forecast 
by 2050, yet, to reduce the impact of global warming, carbon 
dioxide emissions need to be cut by 50%2

1https://www.iea.org/commentaries/data-centres-and-energy-from-global-headlines-to-local-headaches
2https://www.shell.com/energy-and-innovation/the-energy-future/what-is-shells-net-carbon-footprint-ambition.html

What can WE do to meet this challenge?
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DO YOU CONTINUE TO RELY ON AIR COOLING?

n >50 billion connected devices1

n Government, industry and science
n Machine learning
n Speech and facial recognition 
n Cryptocurrency mining/blockchain

1In 2020. Source: NCTA https://www.ncta.com/whats-new/behind-the-numbers-growth-in-the-internet-of-things
2AFCOM study, reported in Global Immersion Cooling Technology Market Report, 2019–24, Mordor Intelligence

Space constraints

More connected devices

High-performance computing 

Near-real-time analysis
67% increase rack 
density in 3 years2

New-generation processors

n Autonomous vehicle route finding

Extreme speed 
à extreme heat

More data

More demand

n Data centres on network edge to reduce 
data transfer time and increase availability

Location/edge computing

TRADITIONAL AIR COOLING CANNOT 
COPE WITH THESE NEW DEMANDS
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Energy infrastructure 
constraints

https://www.ncta.com/whats-new/behind-the-numbers-growth-in-the-internet-of-things
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INTEGRATED IMMERSION COOLING 
SOLUTION 
Enabling Game-changing Energy Use Reduction At Data Centres
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ARE YOU LOOKING FOR AN INTERGRATED ENERGY SOLUTION?

Up to 50% energy 
footprint reduction

Up to 40% more 
CPU performance

Up to 80% physical 
footprint reduction

Up to 99% energy ready for 
reuse as 55ºC hot water 

30–45% decrease in data 
centre capex and opex

Up to
30% less CO2

Immersion 
cooling fluid

Renewable
energy

Carbon
credits

Immersion
cooled
server
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These figures are based on the Global immersion cooling market in data centers – Growth, trends, forecast (2019–2024) report, Mordor
Intelligence, Asperitas’ test results and Shell’s internal evaluation. The benefits achieved will vary according to the actual site deployment.
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SHELL ENERGY, YOUR PARTNER 
TO DELIVER CLEAN ENERGY SOLUTIONS

We can support your business in 
its decarbonisation journey.

RENEWABLE ENERGY 
CERTIFICATES

RENEWABLE POWER

CORPORATE POWER 
PURCHASE AGREEMENTS

VOLUNTARY CARBON OFFSETS

COMBINED NATURAL GAS AND 
VOLUNTARY CARBON OFFSETS

RENEWABLE GAS

BENEFITS FOR YOUR BUSINESS

Showcase 
climate 

leadership

Create long-term 
sustainability

value for
your business

Meet your
greenhouse gas

emissions
commitments

Appeal to
your customers
and employees

To learn more: www.shell.com/see/cleanenergysolutions 2nd December 2020 8
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ONSITE RENEWABLE ENERGY SOLUTIONS FOR DATA CENTRES

Solar and Wind

Reuse of heat*

Solar

Combined heat and power and backup

Energy storage

Energy efficiency

Demand response, active load control

Shell Distributed Energy platform

Traditional supply chain 

Shell distributed energy 
resources toolkit 

KEY

*offering under joint development with Asperitas

Renewable 
Grid Power

Reuse of heat
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Cost reduction

Efficiency and sustainability

Resiliency

Data 
Center
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Asperitas AIC24 immersed cooling system
n Up to 50% less energy1

n Flexible deployment
n Natural convection 

(high reliability, low maintenance)
n Climate independent
n Optimised for heat reuse
n Clean and fully contained
n Monitor and control
n Allows for future high-power hardware

and performance boosting

INTEGRATED BENEFITS – SHELL AND ASPERITAS

Shell Immersion Cooling Fluid S5 X
n Specifically developed for immersion computing
n Safety and purity – meets the pharmaceutical purity 

requirements, non-halogenated, food-grade, free from 
allergen and extremely low volatility

n Performance – excellent thermodynamic properties, non-
evaporating, low density and high flash point

n Protection and reliability – high compositional consistency, 
very high oxidation and thermal stabilities, virtually no 
sulphur, nitrogen or aromatics, and non-corrosive

Shell Energy
n Renewable energy
n Heat reuse and energy efficiency
n Combined heat and power, backup and energy storage
n Demand response, active load control
n Carbon credits or nature-based solutions
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SPECIFICALLY 
DEVELOPED FOR 
IMMERSION 
COMPUTING

SHELL IMMERSION COOLING FLUID S5X

SAFETY 
PURITY
URITY
ets the EU & US pharm. 

ty req.
d, food
-

-

grade 

grade 
grade 

llergen
lergen

PERFORMANCE

Excellent thermodynamic 
properties 

Non-evaporating

Low density

High flash point

PROTECTION 
RELIABILITY

ompositional consistency 

consistency 
xidation and thermal 

stabilities 
no sulphur, nitrogen or 
r aromatics
aromatics
n
-corrosive 
-corrosive 
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Materials type Material Description Component normally used Compatibility

Metal Silver Conductors Suitable
Metal Copper Conductors Suitable
Metal Aluminium Connectors Suitable
Metal Steel Structure parts Suitable
Metal Zinc Coatings Suitable
Elastomer FKM /Viton Cooling tubes / piping Suitable
Elastomer CR (Chloroprene) Sealings Suitable
Elastomer MFQ (Fluorsilicone rubber) Sealings Suitable
Elastomer PU (polyurethane) Connectors Suitable
Plastic Polypropylene without plasticizer Tanks Suitable
Plastic HDPE without plasticizer Cables / wiring insulation Suitable
Plastic PTFE (Polytetrafluoroethylene) Sealings Suitable
Plastic Hard PVC without plasticizer Cables / wiring insulation Suitable
Plastic Polyamide Cooling tubes / piping Suitable
Plastic PC (Polycarbonate) Connectors Suitable
Plastic PETG (Polyethylene Terephthalate Glycol-Modified) Cooling tubes / piping Suitable
Plastic POM (Polyoxymethylene) Connectors Suitable
Plastic PS (Polystyrene) Structure parts Suitable
Elastomer EPDM (Ethylene Propylene Diene Monomer) Sealings / Connections Not recommended

This is a generic compatibility guideline based on test performed at our laboratories. The components are normally made
from different materials and formulations, therefore the compatibility behaviour may differ from each component supplier.
For detailed investigation about component compatibility performance, Shell is ready perform detailed compatibility test if
the parts are sent to our laboratories.

Compatibility Guide
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