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Objectives

• Discuss the progression of data center 
design criteria from the 2000s through today 
and into the future.

• Discuss data center performance criteria
• Rack Density
• Cooling Technologies
• Data Center Usage Cases
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Types of Data Centers

Enterprise Data Centers: 
Typically, Corporate owned 

single-use facility

Wholesale Colocation Provider: 
Lease large amounts of space or 
entire centers to single tenants.   

Retail Colocation Data Center 
Providers: 

“Carve” up the space to allow for a 
variety and multitude of tenants.

Hyperscale Data Centers: 
AWS, Microsoft, Google, Facebook, 

Apple, etc.

Modular Data Centers: 
Used to create building blocks of 

colocation, hyper-scale and 
standalone data centers.
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Types of Data Centers by Usage
Enterprise

• Hosting of client applications and machines for a single 
corporate entity. Examples: Financial, Heath Care, Smaller 
Private Businesses

Cloud
• Hosting of Applications by others.  Typically spread 

between data centers.  This is the main product of many 
Hyperscalers but can also be hosted in Colocation Data 
Centers.

• Includes Public Cloud, Private Cloud, and Hybrid Cloud.

Edge (Traditional)
• Concentrating data centers at high usage areas
• A main usage of Colocation Data Centers.

Edge (New)
• Extending the Internet to Remote Areas.  Associated with 

5G and self-driving cars
• Usually a combination of Colocation and Modular Data 

centers

AI
• Used for the development and training of Large Language 

Models
• Inference – use models to respond to queries
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United States Data Center Energy Usage Report June 2016
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2024 United States Data Center Energy Usage Report
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2024 United States Data Center Energy Usage Report
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Determining Block Size and PUE
Power usage effectiveness (PUE) is a metric used to determine the energy efficiency of a data center. PUE is 
determined by dividing the amount of power entering a data center by the power used to run the computer 
infrastructure within it.  

• Example: Input Power to DC is 10MW, Power Measured at Servers is 8 MW. PUE = Input/IT = 1.25

• Peak PUE is used for sizing of the power system. 

• Average PUE is determined for Mechanical and ROI calculations but would result in undersized utility service 
for peak conditions. 

https://whatis.techtarget.com/definition/metric
https://searchdatacenter.techtarget.com/definition/data-center
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Data Centers Through the Decades

2000

<10MW 
facilities; early 
pilots of larger 
sites

Predominantly 
enterprise + 
colocation

2–7 kW/cabinet 
typical

Start of cloud 
and hyperscale 
era

Raised-floor 
cooling 
common

Distributed + 
block power 
redundancy mix

2000s: Sub-10MW Data Centers Dominate as Larger Pilots Emerge
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Data Centers Through the Decades

2010

Enterprise DC 
became less 
common

Colocation DC 
expanded to 
support cloud, 
edge, 
enterprise, and 
hyperscale 
growth

Raised-floor 
cooling 
transitioned to 
slab-on-grade, 
with or without 
hot/cold aisle 
containment

Cloud 
computing and 
Hyperscale DC 
surged

Colocation DC: 
mix of 
distributed and 
block-
redundant 
power

Hyperscale and 
Enterprise DC: 
primarily block-
redundant 
power

5–30 kW per 
cabinet typical; 
above 50 kW 
rare

Modular DC 
remained a 
small market 
share

2010s: The Rise of Hyperscale Data Centers
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Data Centers Through the Decades

2020

Enterprise 
DCs less 
common

Modular 
DCs 
growing

Cabinet 
power: 
10–250 kW, 
provisioning 
up to 5MW

Expansion of cloud and hyperscale 
campuses
• AI DCs surge; campuses 

>1,000MW IT
• Cloud buildings now ~40MW IT 

each, multi-building campuses

Shift to slab-
on-grade; 
liquid cooling 
becoming 
standard

Colocation 
uses mixed 
distributed + 
block 
redundancy

2020s: Explosive AI-Driven Growth and Mega Hyperscale Development

AI DCs adopt new high-load power 
schemes
• Generator removal
• Increased BESS deployment 
• Growth of microgrids
• Potential move to 800V DC 

distribution

Colocation 
DCs grow 
and mirror 
hyperscale 
designs

Hyperscale/
Enterprise 
use mostly 
block 
redundancy
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HVAC Deployment
Types:

• Raised Floor

• Slab on Grade

• Hot Aisle Containment

• Cold Aisle Containment

• In Row Coolers

• Liquid to Chip

• Immersion Cooling
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Hot Aisle vs. Cold Aisle Containment
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In Row and Cabinet Level Cooling
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Liquid to Chip Cooling

Technical Water to CDU (Coolant Distribution Unit) CDU distributes water to rack for cooling



Questions
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