\ ve ol BV

LT LR

-
a

-
1 145 00 e ke as ao g

-
T S
-

" w .

- oy - — -

' ..
A

waah wann

- -.

. & 'n

SR o R )

ARt nanne
LELEELEL

-
—

N

TP RN

- -

' L. A 9
piifddies hmw... .c.-. o PReas Saaas “"”“.:”u

'l

NNV SRR e CE
- . s - \‘l\

2 -
R
R
e,
R e
R

-
- -




Scott Sandal

* 30-year IT career > 20-year data center
infrastructure mgmt. software focus

* VP Client Services @ Sunbird Software

* Built ateam of over 50+ DC experts in SD
* Lennox SD Board of Education 9-years

* Dakota State Univ. Alumni, Madison SD

* West River SD ranch raised, and K-8 2-room
Country School educated

* Father of 4, Grandfather of 2

Here to share knowledge and experiences
from 50 states and 110 countries!
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Personal
Computer
Evolution
Into a

Digital Age
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Data Centers
Building or Campus




Power Modules

Chillers/Outdoor I
* MV/LV Switchgear

[Condensers Heat Rejection

Power Management
Thermal Management

* 3-Phase UPS { e

* Energy Storage 1y ystems

. Stati'c Traqsfer Switch s Transformer/ Services

* Cooling Units Distribution Units I Infrastructure Solutions

I MV Busduct
Room Cooling Heat I
: High-Capacity
I DC Power Fosecten Buswayl
. '- PRSI R — - _;..
MV/LV '} Row Liquid
Switchgear Manifolds
Microgrid Integration Row Coolant
* Battery Energy Storage Distribution
System o
* Fuel Cell Integration Rack Liquid
Manifolds
. . I Custom Racking
Energy Power Services, -Capacity Rack IT Management +
Management System Monitoring & Controls Power Distribution Software

Data Center Infrastructure - Source: Vertiv



What is the job of a data center?

* Be a secure, centralized physical facility that houses,
powers, and manages an organization's critical IT
Infrastructure, servers, storage, and networking
to store, process, and distribute vast amounts of
digital data and run essential applications, powering
everything from cloud services and e-commerce to Al
and streaming.

* Provide the backbone for the digital world by ensuring
data is accessible, reliable, and protected, with
redundant systems for power and cooling.

Google
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DATA CENTERS

Who Uses Data Centers?

TECH COMPANIES

%@ | . I
: m . POWER CLOUD SERVICES

: Like Google Drive & iCloud
e 4

SOCIAL MEDIA HOST WEBSITES & APPS

B =3

Keep websites online

e Y

& ; F ENABLE ONLINE COMMUNICATIONS
< ?m s@ Chats, Email & Video Calls

ONLINE GAMING

@ MANY BUSINESSES & ORGANIZATIONS!

INFORMATION EMAILS VIDEOS & MUSIC ONLINE GAMES

Prompt: create a graphic of
who uses data centers and
why they exist for high
school students to
understand.




Data Centers in Agriculture

ARTIFICIAL INTELLIGENCEN
IN AGRICULTURE

Technologies Driving Efficiency, Sustainability, and

Machine

Predictive
(11| I Analytics

Software

~.~ Service

APPLICATION

=9 Drone
Analytics

#=E\ Drone
= Analytics

Crops &
Horticulture

Livestock
Management

am. Agribuisness
Ef ogistics

@ -Learning *
uﬁ Computer
e Vision f
Al-as-a- ‘

Precision in Farming

==
| c—o©

DRONE PRECISION FARMING
ANALYTICS

TRENDS IN Al OR

AGRICULTURE

A Data Privacy

Autc_:nomous & Security
Equipment
loT 10T & Sensor Fusion High .
Implementation
Sustainable Costs
Resource Connectivity
Managementt in Rural Areas

HOW DATA FLOWS ARE
RESTRUCTURING AGRICULTURE

ENERGY INTENSIVE DATA
PROCESSING & STORAGE

DATA
EXPLOITING &
PROFITEERING

7

DATA
HARVESTING

CORPORATE-DRIVEN
FARMING PRESCRIPTIONS

&iPES FOOD

]



Data Center Types

* Al Hyperscale
* 1T00MW+ campus / 75kW+ per cabinet

* Bitcoin Mining/ Crypto Currency

 Traditional Data Center
* kW to MW in size / 5-50kW per cabinet

* Enterprise

* Healthcare \ Medical

* University \ Research

* Colocation\ D.R.

e Cloud Compute \ Storage
* IDF/MDF/Data Room




The Health Risks of Data Centers

Air Pollution

Data centers that run on fossil
fuels, including diesel backup
generators, emit toxic
pollution that may contribute
to approximately 1,300
premature deaths per year.

Increased Costs

Large electricity users strain '
the grid and can drive up
prices for other rate payers.
Without strong regulations,
some residential rates may
increase by up to 25%.

Noise Pollution )]

Constant, low-frequency noise
can lead to annoyance, sleep
disturbances, higher blood
pressure, mental fatigue,
tinnitus, and cardiovascular
disorders.

Wasted Water ‘__

Data centers consume
massive amounts of water,
elevating the risk of drought
stress, waterborne disease,
and poor maternal and infant
health outcomes.

ENVIRONMENTAL
HEALTH PRZJECT

DEFENDING PUBLIC HEALTH SINCE

Light Pollution

Many data centers use 24/7
exterior lighting, which can
disrupt sleep cycles, increasing
risk of mood and anxiety
disorders, obesity, cardiovascular
diseases, and cancers.

Climate Change

Gas-powered data centers

raise temperatures and increase
greenhouse gas emissions,
leading to more extreme
weather, power outages, and
health consequences.
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Carrying Capacity




Relating to

Ranching

* Meade County SD |

* 20-30 acres / pair (animal units) - » L Sy e
* Water source — 2500 ft wells ‘ . 5

* 16-19inches annual rainfall

* Yankton County SD

* 3-5acres/pair summer grazing
* Water source - 200 ft wells

* 25-29inches annual rainfall



80-100 kw

50-80 kw |
10- 20 kw
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gJL jli;ifj B
J[8x 400W NVIDIA A1 OO 4OGB
— 4 (Aircooled) ’

_8x500W NVIDIA'AT00 80GB;
" (L|qU|d cooled) -

Server
Cooling
Technology




Cabinet Power Density and Cooling Technologies

Passlve rear door

Row-based cooling with contalnment

Perimeter CRAC, raised floor, containment

Perimeter CRAC or AHU

Liquid cooling

Actlve rear door

Lower boundaries by
design for efficiency
or use case

Upper boundarias for
extreme densities, rack
size typically increases in
height and width

Multiple technologies can
be combined for hybrid
solutions




Environment Monitoring and Modern Cooling

Temperature

Temperature
& Humidity

) | i )

Proximity
and Motion

Vibration

Dust/Particle 4 & \
I : Airflow
” &) d
) b5
\\0// \ ’M Temperature +
NE: Differential Air Pressure
Water/Leak Contact

Closure

*This is for illustration only and is not an actual deployment recommendation.

Cooling manifolds

Swirgh Switch
chassis blades

Compute

bladeg/é,, B

Cooling
manifolds

distribution
unit




Foundation to Transparency

Data Center Sustainability Metrics

Power usage effectiveness (PUE) — — Energy reuse factor (ERF)

Water usage effectiveness (WUE) Cooling efficiency ratio (CER)

Carbon usage effectiveness (CUE) Temperature and humidity compliance

Data center
metrics

Technology carbon efficiency (TCE)

Renewable energy factor (REF)

Energy reuse effectiveness (ERE) — — Data center space efficiency (DCSE)

Source: Gartner

805621 _C

Gartner



Data Center Demand Al and Non-Al

1,200 24%
1,100 Power Demand 22%
1,000 Increasing Sk
= 900 18%
= S
< 800 16% §
: 5
£ 700 14% 3
e )
g 600 12% 32
g S
5 500 10% 3
E -
g 400 8% *
(1
e 300 Data center power 6%
' demand, ex-Al
200 4%
100 2%
0 0%

2015 1018 5017 9018 9019 1020 4023 1022 02% 9024 9025 9026 4027 9028 5029 1030

Source: Goldman Sachs
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