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3 Ages of HPC Heat....




2023 - 2030
Age of HPC Heat “Adaption’




The data centre industry

consumes a huge

proportion of the world’s

electricity supply

Nigeria [l 29
Colombia - 73
Argentina _ 124
Egypt [N 153

South Africa _ 208
Data centers m 200-250
Indonesia _ 266
Uk [ 236
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Artificial intelligence (AD

Asthe Al industry booms,
what toll willit take on the
environment?

disaster for our

Tech companies rernain secretive OVeT the amount of
energy and water it takesto train their complex
programs and models
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The

challenge s
the
opportunity




Data centres are an
environmental disaster...

Example CGI of VIRTUS
Wustermark Campus=

Hot computers are a critical
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The Data Furnace: Heating Up with Cloud Computing

Jie Liu, Michel Goraczko, Sean James, Christi
Microsoft Research
One Microsoft Way
Redmond, WA 98052

Abstract

In this paper. we argue (hat servers can be sent to homes
and office puildings and used as a primary heat source.
We call this approach the Data Furnace oF DF. Data Fu-
rances have three advantages over traditional data cen-
ters: 1) a smaller carbon footprint 2) reduced total cost
of ownership per server 3) closer proximity to the users.
From the home owner's perspective, 8 DE is equivalent
to a typical heating system: & metal cabinet is shipped to
the home and added to the ductwork or hot water pipes.
From a technical perspective, DFs create new opporty! i
ties for both lower cost and improved quality of service,
if cloud computing applications can exploit the differ-
ences in the cost structure and resource profile between
Data Furances and conventional data centers.

1 Introduction

Cloud computing is hot, literally. Flectricity consumed
by computers and other IT equipment has been sky-
rocketing in recent years, and has become @ substantial
part of the global encrgy market. In 2006, the 1T in-
dustry used 61 Billion kWh electricity (of 36 of total
energy consumption in the U.S.), and is the fastest grow-
ing industrial sector 19]. Energy efficiency is not only
important t0 reduce operational cOstS. but is also a mat-
ter of social responsiblity for the entire IT industry. The
emergence of cloud computing. online services, and dig-
ital media distribution has Jead to more computing tasks

an Belady Jiakang Lu. Kamin Whitehouse
Computer Science Department
University of Virginia
Charlottesville, VA 22904

that is gcn:r.ll:d can be used 1© heat the building. This
approach improves quality of service by moving storage
and computation closer to the consumer, and simultane-
ously improves energy efficiency and reduces costs by
reusing the clectricity and clectrical infrastructure that
would normally be used for space heating alone.

Physically, 2 computer server is a metal box that con-
verts electricity into heat'. The temperature of the ex-
haust air (usually around 40-50°C) is too low to re-
generate elec ty efficiently. but is perfect for heating
purposes, including home/building space heating, cloth
dryers, water heaters, and agriculture. We propose 10
replace electric resistive heating elements with silicon
heating clements, thereby reducing societal energy foot-
print by using electricity for heating 10 also perform com-
putation. The energy budget allocated for heating would

side an ample enerey supply for computing. For ex-
ample, home heating alone constitutes about 6% of the
U.S. cnergy usage 2, By piggy-hacking on only half of
(his energy, the IT industry could double in size without
increasing its carbon footprint of its Joad on the power
grid and generation systems.

Technological and economical trends also make en-
ergy reuse & promising direction. After years of devel-
opment of cloud computing infrastructure, system man-
agement capabilities are getting mature. Servers can be
remotely re-imag




Stop building data centres in Start building them where heat

the middle of nowhere is required

EXample CGl of VIRTUS
Wustermark Campus=
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HOW DEEP GREEN HEATS A POOL

SAVING THE POOL
over £20,000 a year

and reducing their

GAS BOILER (£

O(r;lty tczps up 'chgJ carbon emissions by
water temperature
if it is needed. 25.8 tonnes.
Reduction of over
62% of gas required
to heat the pool.

HEAT EXCHANGER

DEEP GREEN UNIT
We immerse our computers in
biodegradable mineral oil, which
captures the heat the computers generate.

Heat is transferred from
the Deep Green oil into
the cold pool water via

a heat exchanger.
Around 96% of the energy needed to run the unit
will be efficiently transformed into consistent,
reliable, low-carbon heat, available for the pool.
Q@ ELECTRICITY

Only renewable power used.
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ground pumps assets



Many existing data

centres without

classed as

stranded assets

Infrastructure
Investor

Q

Database v Quick Search v News & Analysis v Rankings & Reports v Bookstore v Network & Events v

N [
on data®€entres

With littleé leeway to continue as heavy carbon emitters, some data centres stand to become

stranded assets if they can't clean up their act.

Isabel O'Brien - 10 July 2023 [ikence

“Data is the new oil” is a phrase typically uttered in support of acquiring

data centres as assets in an infrastructure portfolio. The expression has been
used to justify ultra-high EBITDAs, reaching sometimes up to 20-25x, and
overall confident investor sentiment. With the competition fierce to snap
up these assets, few saw the irony in the term.

“The whole street talks with respect to fossil fuel assets about exit multiple
risk, right?” says one C-suite-level executive at a global infrastructure GP.
“But that’s ultimately what it translates into whenever you acquire a carbon
intensive asset.

“I think there is a chance that we will go into a world where investors
budget for their carbon emission capacity that they have in their portfolio,

Infrastructure
Investor

Network i

Stay connected.
Stay ahead.




2030 - 2040
Age of HPC Heat “Adoptiong




ENERGY FORECAST 20.9% of projected”

Widely cited forecasts suggest that the electricity demand

total electricity demand of information and
communications technology (ICT) will
accelerate in the 2020s, and that data
centres will take a larger slice.

B Networks (wireless and wired)

W Production of ICT

Consumer devices (televisions,
computers, mobile phones)

W Data centres
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Are enough electrons, if we
use them twice (enabling
everyone else to electrify
their heating)..
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The coming explosion
in HPC and Al can't
come fast

enough...

-With it we can
heat all the homes and
offices in Europe for free



“Excess heat in the EU
alone amounts to 2,860
TWh/Yy, corresponding
almost to the EU's total
energy demand for heat
and hot water Iin
residential and service
sector buildings”.
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Providing a
heat sink for
data centres
NELCRUEN

more
profitable




CoZ2 Emissions by sector...

14% Electricity / Heat production
25%
Industry
21%

Agriculture, forestry and land use
24%

By 2040 HPC Heat

could be responsible|

for supporting the

decarbonisation of|

>30% of the

economy..




2040 - 2050

Age of HPC Heat “Amalgamation”




20.9% of projected”
electricity demand

ENERGY FORECAST
Widely cited forecasts suggest that the
total electricity demand of information and
communications technology (ICT) will
accelerate in the 2020s, and that data
centres will take a larger slice.
W Networks (wireless and wired)
B Production of ICT
Consumer devices (televisions,
computers, mobile phones)
W Data centres
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Demand won't

stop at 10x...in

20 year’s time it

will be 30x...




30% of all industrial

processes




Perhaps
most
importantly
of all...
expansion
inurban
farming




01843 851000




Imagine town centre
as warm, green
inviting places...

...The Hanging
Gardens of Babylon
meets the Eden
Project meets a
Roman Spa....




CoZ2 Emissions by sector...

14% Electricity / Heat production
25%
Industry
21%

Agriculture, forestry and land use
24%
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By 2050 HPC Heat

could be responsible|

for supporting the

decarbonisation of]

>50% of the

economy..




BENGET IN TOUCH

fwww.deepgreen.energy




Just while we're at it... lets bust all the
myths around heat recapture...

1. It iIs not more expensive to capture
heat
2. 20 degree heat is incredibly useful

3. Decentralisation is better not worse
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