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What is Happening with Water in the Tech Sector

Data Centers: Transitioning from

evaporative cooling to air cooled
chillers, reducing water demand

A

Semiconductor Manufacturing:
Increased demand in water with

increase in technology node

SUNDT Skill. Grit. Purpose:



Data Center Fundamentals

[T Equipment Cooling Overview

Liquid cocling

Active rear door

Passive rear door

- ed cooli vith c ai ' ,
Row-based cooling with containment | - Lower boundariss by
| design for efficiency

or use case

Upper boundaries for
extreme densities, rack

size typically increases in
Perimeter CRAC or AHU | height and width

Perimeter CRAC, raised floor, containment | -

I g tipte technologies can Image: VERTIV Cooling Options, based

be combined for hybrid .
solutions on rack It Power density




Data Center Fundamentals

The Shift i Power Demand

Infrastructure Metric Pre-Al Era (2014-2024) Al Era (2025-2026)

Compute Chip Power 150W - 200W (CPU) 1,200W (B200 GPU) 6x Increase
Average Rack Density 5 kW — 8 kW 120 kW — 132 kW+ 15x Increase
Facility Total Power 10 MW - 50 MW 300 MW - 1,000 MW 20x Increase
Primary Cooling Method Forced Air (Convective) Direct-to-Chip Liquid

SUNDT




Data Center T echnol('):qy cooling strategy (2014-2024)

Water Demand for Evaporative Cooling

* 1.8 L/kWh (industry average)

* Large 50 MW Data Center
utilizing 90K L/Hr water at 1 - miie N
fUH |Oad y'= o 75 ‘,{;;HJ Fan

Warm Dry Air Enters Media

ool Humid Air Leaves Media

* 5M to 16M Liters/Day*
£33 SUNDT




Facilities based AI demand for direct to chip cooling(2024 - 2026)

Water Demand for New A

Facilities

e /ero water consumed
on daily basis

* Only use water to fill
and flush closed loop
piping systems




Semiconductor Manufacturing

Water Quality Overtime

Parameter ¢ Late 2000s (~32nm-45nm) Current/Advanced Nodes (<10nm)
Resistivity Close to 18.2 MQ-cm »18.2 MQ-cm (theoretical limit) () | N C rea Se | N Wate r
TOC (Total Organic Carbon) <2-5ppb < 1 ppb (often <0.5 ppb) q ud | |ty d eman d S
Particle Size ~20-30 nm Down to 2 nm more Wate r to

be used to make
Boron / Silica <1ppb < 0.1-0.3 ppb

the water
Metals Parts per billion (ppb) Parts per trillion (ppt)

SUNDT



Semiconductor Manufacturing

Primary Water Usage In the Facility

More chips, more water
Rising capex is expanding semiconductor manufacturing, driving up water demand
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mm Global semiconductor industry capex (left axis) Company water consumption (right axis) Image from IMPAX: Example of water usage trends




Semiconductor Manu acturing

Primary Water Usage In the Facility

Gas Exhaust (>

WATER-COOLED

Demister CHILLER
Y Showerin
g DIAGRAM |8
Rasciy [ =
... cHueR
Gas InletC> Pump 1

Refrigerant CONDENSER

EXPANSION
VALVE COMPRESSOR

EVAPORATOR

Primary Supply a Primary Return




Semiconductor Manufacturing

Water Reclaim and Recycle

Water source Water use Water discharge

NI Y ")
z Ko o
m . _")_ 4 Rainfall and recycled Irrigation or landscaping

emesmsa condensation water 1 I i s )
e Reclaimed water s ' Biological wastewater
Surface water ]
l Domestic water

Water | m _.\ E
allocation \ * Sl .

UPW system Semiconductor production

I

7T\

E 1
]
e

Water treatment

: A Backwash =
Rejected , A= wastewater
water =X

‘ Water purification
1 ‘Waste resource
Tap water or recovery system

groundwater
e
Cooling water Scrubber

All major
semiconductor
companies have
large zero liquid

discharge facilities
as part of their
sustainability goals

SUNDT



Common Themes ] ]
How the semiconductor and data center worlds collide '

Greater demand in .
data center capacity
will drive to
Increased
semiconductor
production of the
latest technologies

SUNDT




	Slide 1: WRRC 2026 Water for Technology  Pathways for Arizona’s Future
	Slide 2: What is Happening with Water in the Tech Sector
	Slide 3: IT Equipment Cooling Overview
	Slide 4: The Shift in Power Demand
	Slide 5: Water Demand for Evaporative Cooling
	Slide 6: Water Demand for New AI Facilities 
	Slide 7: Water Quality Overtime
	Slide 8: Primary Water Usage in the Facility
	Slide 9: Primary Water Usage in the Facility
	Slide 10: Water Reclaim and Recycle
	Slide 11: How the semiconductor and data center worlds collide

