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Whatis Al?

Artificial Intelligence (Al)
Al learns from data
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Benefits of Al
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Can Al help the environment?

Al's role is
in
reducing
carbon
emissions
increases
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High-emission
countries often
invest more in
Al for
sustainability,
but this also
varies widely

Fig. 1. Relationship between Al's contribution to carbon
reduction and carbon emissions (Zhong et al., 2024):
X-axis: Total CO, emissions (World Bank). Y-axis: Al's
role in carbon emissions (robots installed per country,

IFR).



Al Optimization Examples

e Smart gardening
e Enhanced wind farm systems
e UNEP's World Environment Situation Room (WESR)




“While data and Al are necessary for enhanced
environmental monitoring, there is an environmental

cost to processing this data that we must also take
into account.”

-David Jensen, coordinator of the United Nations
Environment Program's (UNEP's) Digital
Transformation sub-programme.
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Electronic Waste
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Unsustainable Ways of E-Waste Disposal

= Acid Bath
Soak waste in an
i acid bath
Landfilling Incinerating
Dumping waste into Burning waste
a giant hole in the
ground
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The Process of E-Waste Recycling

Magnetic
Send to facility Sort Separation Purification
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Recycling, Continued
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Pros: nothing is wasted Tha 4
Cons: Complex, costly | S
22% of e-waste is recycled
Informal recycling -> no
safe disposal of hazardous
materials,
o Still poses an
environmental hazard
e Therefore, reuse is still the
best option
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Why does this all matter to AI?

e Electronics have a lifespan
of 2-5 years

e Could add 1.2 millionto 5
million metric tons of
e-waste

e Mostly in the form of CPUs,
GPUs, etc.

e Could impact already
struggling informal
recycling systems

e Solutions
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Energy Consumption
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2%

3%

of global electricity demand of global CO, emissions




Training and Data Usage

Large data
centers and
multiple
servers
Large Parallel Better
amount of : pattern
processing

training data
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CPU v. GPU
175 Watts 400 - 700 Watts

ALU ALU

Control

Unit
ALU ALU
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Memory

ALU ALU
Control
Unit
ALU ALU
_— e
Limited Random
memory Access Long-term
storage in Memory memory
CPU/GPU cache (RAM)
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Computing power and cooling systems drive much of the energy consumption in Al

data centers
@ Computing power and serverresources @ Coolingsystems @ Internal power conditioning systems
@ Network equipment @ Storagesystems (" Lighting

Source: Deloitte analysis.
‘ m | deloitte.com/insights
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Water Consumption
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Our limited water supply

Freshwater Permafrost
3% 1%

Groundwater ‘
30% {

Glaciers
69%

Oceans
97%

Total water distribution Freshwater distribution
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How Al is involved with water

Generating electricity Producing hardware Cooling servers

Countercurrent heat exchanger

Cooled air to building Air to be cooled, in

e
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Hot, moist air, out

WM

Heat insulation

Cool humid airﬂT
Air duct

Vibration absorber

Blower motor

Water distribution lines

 — | - — .
Hot Dry Outdoor Air H N Hot Dry Outdoor Air
—> N ?
Wood wool evaporative pads S Blower

—— Wood wool evaporative pads
N Recirculating water pump
‘Water pump screen

7 Y/
Overflow mbe\é\ -
Ball float \M
to Tap water




Negative effects on water

e Drain freshwater resources
o Especially in drier areas
e Water pollution:
o Harm aquatic ecosystems

o Soil erosion




Possible Improvements

Meta, Google, and Microsoft are striving to replenish more water than
they consume by 2030. Some proposed solutions include:

e Water usage data reports

e Water recycling

e Improving wastewater management

e Alternative cooling techniques




Alternative cooling options

/Direct-to-chip cooling\

A cold plate containing coolant is
mounted onto microchips and
other hardware components

Lid
Microchannel
cold-platc

TIM
Device

/ Immersion cooling\

Hardware components are
submerged in tanks containing
non-conductive dielectric fluids

Open Data Center Server

Racks Filled with Circulating Final Heat Rejection

Electrosafe™ Coolant Coolant Distribution Unit Options
——————
e > : J |
!
Il @ 1 4048
< 1
<
{ Coolant  Coolant-to- | Evaporative |
Pump water heat Cooling Tower |
J exchands Dry Cooler ]
Existing Chilled
UL Water Loop |
______

n
PCB q[w/m?]
Fig. 1. Schematic cross section of a transistor, cooled by a microchannel cold-
nlate and an eanivalent thermal recictance madel
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Heated coolant exits top of rack. Coolant returns to rack from heat exchanger at
user-specified temperature.

/ Free cooling \

Hardware components are cooled
with outside air from the natural
environment
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Land Use




Data centers in Ashburn (Photd by Getty images)

_M
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What does this mean for the environment?

Decrease in walkability
Increase in greenhouse gas release

[ Loss of Open Space ] # [ Reduction of wildlife habitat, biodiversity, ]

and recreational/historic areas

Increases in local traffic

Damage to environment, clean water
sources, and local area

Uptick in water demand for locals and toll
Water Shortage . on local ecosystem

Pollution
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Smart Area Selection

e Access to renewable energy sources
e Have proper ways of waste disposal
e Natural cooling — Cooler climates

e Environmental impact assessments

e Evaluate natural disasters in area (to avoid having to waste
resources on rebuilding)

e Avoid protected habitats
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Solutions + Activity
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General solutions

e Make Al rely mostly or fully on reusable energy sources
(like recycling water for energy or recycling components)

e Make data centres more green/environmentally friendly
e Use Al to focus on advancing environmental technologies

e Using Al to compile information about climate change (or
other environmental problems) to speed up finding solutions or
making current solutions better

e Using Al to reach out to other countries that need help with
correcting their environment

e Be smart about where to build data centers
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Your Turn!

You work for a consulting firm that specializes in helping
companies be environmentally-friendly.

One of your clients from Virginia would like to implement
Al in his company. He wants to create a data center that will
follow the best practices.

Your job is to provide a piece of advice he can take to make
his environmentally friendly data center.

The more specific and creative, the better!



hk Questions?
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