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Advancing Technology Demands Sustainable and
Future-Proof Infrastructure

In an era where Artificial Intelligence (Al) is rapidly
transforming the digital landscape and dominating
discussions across every industry, a massive underlying
challenge exists: the immense consumption of energy
and the generation of extreme thermal loads. This issue
of SITEM Magazine invites you to explore the
engineering shifts and cutting-edge innovations that are
actively defining the trajectory of modern data centers.

The advent of Al has triggered an exponential leap in
power density per rack. While 70 kW was previously
considered high-density, today’s standard has shifted
to 125-130 kW, with projections soaring up to 600 kW
for hyperscale infrastructure. As traditional precision
cooling systems (CRAC and CRAH units) reach their
thermal limits, the industry is compelled to adopt
next-generation cooling architectures. Prime examples
include Liquid Cooling technologies, which extract heat
directly from the processing chips, and Fan Wall Units,
which efficiently drive massive volumes of chilled airinto
the server halls. These innovations not only shatter
existing thermal constraints but also play a critical role
in driving Power Usage Effectiveness (PUE) down to 1.2
or below, closely aligning with corporate ESG and
sustainability mandates.

As we remain dedicated to showcasing state-of-the-art
technological developments, SITEM concurrently
prioritizes our social responsibility. The U.C.F. Foundation
continues its mission to construct “Computer Learning
Centers,” laying the educational groundwork to
empower society’s future generations.

No matter how far technology leaps forward, it will
always require a robust, advanced, and ecologically
responsible infrastructure to sustain it. We hope you find
the insights in this issue of SITEM both engaging and
highly informative.
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Liquid Cooling 1a: Fan Wall
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1. Liquid Cooling
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2. Fan Wall Unit
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The Heat is On

How Al is Reshoping Dato
Centers and Driving the Era
of "Coadlng Innovation

o '!\_I
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In an era where Artificial Intelligence (Al) dominates the global
conversation, the brilliance behind it comes at a cost: massive
“heat” that is relentlessly challenging the physical limits of data
centers worldwide. As conventional air conditioning systems
fall short, the industry must rely on innovative cooling solutions
to strike a critical balance between limitless processing power
and global sustainability.

To put it simply for the general
public, our smartphones or
laptops tend to heat up during
high-graphic gaming. The ex-
act same principle applies on
adata center scale. Modern Al
architectures, such as multi-
GPU modules processing mas-
sive datasets simultaneously,
generate exponential energy
consumption and immense
“thermalloads,” pushing tradi-
tional cooling units (CRAC and
CRAH) to their absolute limits.
However, for engineering ex-
perts, the true challenge lies
notjustin “increased heat,” but
in the “changing behavior of
heat.” Different Al applications
generate entirely distinct ther-
mal profiles. For instance:

~

Just a few years ago, designing a data center capable of supporting
70 kilowatts (kW) per rack was considered a remarkable engineering
feat, firmly categorized as “high-density.” Today, the advent of Al has
completely rewritten the engineering playbook. The new standard is
rapidly shifting to 125-130 kW per rack, and for hyperscale infrastruc-
ture, we are now looking at figures soaring to 600 kW or beyond! This
quantum leap is not merely a matter of “increasing numbers” it is the
severe operational pressure driving a revolutionary paradigm shift in
thermal management systems.

Al Chatbots: Akin to a marathon runner, these
workloads operate continuously and steadily.
The temperature remains constant, necessitating
highly stable and accurate Precision Air Conditioning.

Industry 4.0: Comparable to shift work, thermal loads
fluctuate in predictable, cyclical patterns.

Machine Learning (Al Training): Similar to a race car
alternating violently between full throttle and sudden
braking, temperatures spike and drop rapidly. The
cooling system must be highly dynamic, responding to
these severe thermal fluctuations within fractions of
a second.
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Liquid Cooling: Thisis a true industry game-changer. <5
Instead of blowing chilled air over servers, this tech-
nology utilizes “liquid” which possesses a heat absorp- B A
tion capacity exponentially higher than air to extract

heat directly from the processing chips. Facilitated by
a Coolant Distribution Unit (CDU), this innovation

B ki
E rI I |a I decisively neutralizes heat directly at its source
(Direct-to-Chip).
®
B o u n a rl es Fan Wall Units : For massive Hyperscale Data Centers &2

that still rely on air-based architecture, Fan Wall ok
technology creates a highly efficient wall of fans that - A
drives massive volumes of chilled air directly into the

Lioud Coolng and sz e s e veens
-an Wdal Innovations
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The Era of Processing
When ambient air can no longer dissipate Dov\/er VS SUStO"’]Qbmty

heat fast enough, world-class innovations
fromindustry leaders like STULZ stepinas

the crucial mMISSINg pUZZ|e pleces to solve The most daunting question currently challenging data center operators is: “How do we

this thermal crisis. support highly energy-intensive technologies without compromising the planet?”
As processing power skyrockets, environmental regulations are simultaneously tightening,
often mandating a Power Usage Effectiveness (PUE) of 1.2 or lower. The implementation of
innovations like Liquid Cooling not only tangibly reduces PUE but also opens the door to
broader ESG (Environmental, Social, and Governance) achievements.

The explosive growth of Al is no longer merely a challenge for software engi-
neers it acts as a powerful catalyst for Data Center Innovation. The industry
is rapidly transitioning from being just “air-conditioned rooms for servers”
into “advanced engineering ecosystems” that seamlessly integrate IT
performance, precision thermal management, and environmental responsi-
bility. Innovations from leading brands like STULZ stand as a testament to
a fundamental engineering truth: no matter how far technology advances,
it must always be supported by a robust, cutting-edge infrastructure.
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ESG uovavAns lia: :aaulondgnAtevAnsidevnisaa Scope 3 Emissions 03 | Renewable Energy Shift: Uaniondasinadog

wavvauazaia

iWoaousuIU kuna Net Zero vovusdniuufudivdszina
Data Center AdvikuTuTNadouuovRIIIKALWELLIUREVEU
nsiaguniswavoiunavernad waovuau K§owdovuniv
I3ondun Aon1wesnnasvoangaiumsaawowiwavviuwoasda

U99Uu Data Center vunalknyluldranagiiAnisdaaw Solar Rooftop uua1Ais k$osenstiia
Twith9nnsauavniAsgIntu ndisuugulugnisiosoritdnyiy1dounawdoviua:a1aiuuInIzow
(Direct PPA - Power Purchase Agreement) nuginaalwwilaaasv iwesuds:iiudos Green
Certificate 31doyannluduevanAi gnus:uoanadoawaovIuFITe 0o 0IINDSY

g

ey

msmuoouamum\)ua\)nu Data Center Tunsvinwa AslonianavuaviAsugioddnalne naiu
U_c[u sdgonufidu “unnageudiAty’ ansoas*n)wumumuwawmuuamswo JonuaouAINEl
dlaanalru

niswanaunudfa Green Data Center 5\)|’fJumswa'1uﬁuash\)a\)cTos K910 “ADIUNNOKUINTY
3Aonssu” la: “pousuiiauaudalan” ?5\)0 |Uuoouooamrgm fuausnis: ounumnu UszinAlng
d:ilJuIwavIA “Qanoswndoya” kSoox mModuidu’ wuﬂnsvasw\)wumuoonana\)au 280IINDSY

A Il N L ST LT

UMO3 3Y3 JO )|D}

-+
Q
Py
(o]
-h
+
2
(0]
-+
(o]
b3
-}

-
N
-
w




Why Mega-Scale Infrastructure
Must Embrace Sustainability

DATA CENTER

Observing the economic movements over the past year, the most impactful news
shaking our local tech and infrastructure sector has undoubtedly been the announced
investments in mega-project data centers across the Bangkok Metropolitan Region.
The massive capital injections from global hyperscalers serve as strong validation that
Thailand is fully emerging as a critical digital infrastructure hub for the region.

However, for industry professionals, we are acutely aware that behind these exciting
investment figures lie “hidden costs” often invisible to the outside world. Behind
the 24/7 operations of a data center is the massive consumption of electricity and
waterrequired for thermal management, acoustic mitigation from chiller systems, and
fuel storage for backup generators.

In an era of exponential data growth, data centers have become the beating heart
of the business world. Concurrently, these facilities are substantial sources of carbon
emissions. Transitioning to a Green Data Center is no longer merely an idealistic PR
campaign; it is a fundamental “License to Operate.” Service providers are mandated
to minimize their Power Usage Effectiveness (PUE), support corporate ESG goals, and
meet the demands of enterprise clients striving to reduce Scope 3 emissions.

What mechanisms must drive Bangkok’s transformation
into a fully-fledged green data center hub? The answers lie
within three fundamental pillars:

01| Smart Energy Management: Maximizing Efficiency in Every Watt
The core principle of building sustainability is minimizing energy
consumption without compromising Service Level Agreements (SLAs)
or performance. Currently, several major data centers in Thailand have
implemented tangible energy-saving technologies. This ranges from hardware
selection, such as deploying high-efficiency servers, to architectural-level mechanical
routing. Implementing Hot Aisle and Cold Aisle Containment prevents the mixing of
exhaust and supply air. When integrated with Data Center Infrastructure Management
(DCIM) software and intelligent automated control systems for real-time server load
monitoring, these engineering strategies significantly cut operational costs and reduce
carbon footprints.

02 | Next-Gen Cooling Systems: Thermal Innovations Defining PUE Nearly half of a
data center’s energy is not consumed by IT equipment, but is rather expended on the
cooling infrastructure. Consequently, designing energy-efficient thermal management
systemsis a true game changer. Although Thailand'’s tropical climate makes year-round
Free Cooling challenging, we are beginning to see its hybrid application during
favorable ambient conditions. The shift toward high-density cooling technologies,
such as rack-level Liquid Cooling, alongside the integration of Al to autonomously
regulate temperatures, pump speeds, and airflow, is becoming the new standard. This
decisively enhances cooling efficiency and drastically reduces both Water Usage
Effectiveness (WUE) and electrical consumption.

03 | Renewable Energy Shift: Unlocking Limitations with Clean Power To align with
the Net Zero targets of their international parent companies, newly established data
centers in Thailand are actively securing sustainable energy sources. Transitioning to
solar, wind, or other renewable alternative energies is the most direct solution to
decouple from fossil fuel reliance. Today, large-scale data centers are not stopping at
rooftop solar installations or relying solely on the state power grid. They are advancing
toward Direct Power Purchase Agreements (Direct PPA) with clean energy producers.
This ensures, backed by Green Certificates, that every byte of customer data is
genuinely processed using renewable energy.

The surge of data center investments in Bangkok presents a golden opportunity
for Thailand’s digital economy. Simultaneously, it serves as a crucial litmus test of
how well our national energy infrastructure can accommodate this demand.
Promoting the Green Data Center framework is a perfect synergy of engineering
advancement and global environmental responsibility. Ultimately, this will be the
key indicator of whether Thailand remains a mere “data transit point” or rises as
a true leader in sustainable digital infrastructure.
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INNOVATION

HYPERSCALE ' g1 e - DATACENTER&

DATA CENTER [ = =, i SMART BUILD

KMITL EXPO

n1ogaurnauav Data Center 11a: Smart Building
SITEM GROUP saiGuusanssuaraaiuvau KMITL EXPO
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vunwudanssu wanlaunasuskasdanas Data Center
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* Water Mist Fire Suppression s: vuduiwaviiuukuentn Inalulags:duikaiwaoTki
AlGazoovilvuialan zjonwa\)nouUs dnsnawgv ||0£|\)Uaaonamernsm
dlannsalindyanAluriAIa lax nmntgnaonaUaaonaoouoonguomu

+  Water Leak Detection IBursasdoasaAwSaundvidounouEaUnanuf velovnu
ADUIAERIER919INATUNUSE uuTnsoasw\)wumu

« Security Systems udanssus:uusnynoudasane Tsadunoiudasanaiiuunsy
ovosnans:dunisdoviiunivnianiwyavalnlsiiatuddoya

mnTuTaan\)Runnmmonuam)u TuiwavndazAsulRiIRuivaoiualals nagoyvitu
TUnmsunUtgmosvuawdgun\nu r1Tkn1suSkasdanis Data Center naraifuidov
Avialu Uasanalu nazsoaiwuds:ansnawnasnivauldogvnnoso

Stepping into the Future of Data
Centers and Smart Buildings:
SITEM GROUP Showcases
Cutting-Edge Innovations at
KMITL EXPO

Following the successful conclusion of the
year’s premier innovation exhibition, SITEM
GROUP deployed an array of intelligent
technologies designed to elevate Data
Center infrastructure. This also reinforced
the company’s vision of supporting KMITL
students’ research initiatives to propel
Thailand'’s technology industry forward.
Deploying Innovations to Revolutionize Data
Center Management

At the SITEM GROUP pavilion, visitors
experienced forward-looking technologies
engineered specifically for Data Center and

Smart Building applications. The core -

design philosophy integrated smart
automation with maximum security.
Key engineering highlights on display P
included:

Precision Air Conditioning State of the art

thermal managementinnovations providing

ultra-precise control over temperature and |

humidity. These systems ensure high server
stability while tangibly optimizing energy
consumption.

Water Mist Fire Suppression Advanced fire
mitigation technology utilizing micro
drolets. This highly efficient system is
nondestructive to high-value electronic

FUTUREEY

' INNOVATIO
All exhibited technolo-

?&?n?%ﬁfg& gies reflect not only state
——" of the art advancements
but also a practical focus
on solving real-world
operational challenges.
They streamline facility
management, enhance
operational safety, and
significantly improve
overall system efficiency.

equipment and, most importantly, ensures [ o

life safety for operational personnel.

Water Leak Detection Intelligent sensor
networks providing immediate anomaly
alerts to prevent potential catastrophic
damage to mission-critical infrastructure.

Security Systems Comprehensive security
solutions designed to fortify the physical
protection and access control of smart
buildings and data centers.

INNOVATION

HYPERSCALE
DATA CENTER g =
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The U.C.F. Foundation continues its mission by establishing the
100" Learning Computer Center at Ban Khao Mai Kwien School
in Muak Lek District, Saraburi Province.

This collaboration stems from a core policy dedicated to reducing
the digital divide by providing modern computer laboratories and
advanced equipment to underprivileged schools. This initiative
serves as a vital foundation for developing digital literacy among
Thai youth, ensuring they are well-prepared as high-quality
personnel for the future of society.

“

L
(=g
®
3
0
(2]
@

N
O




e

‘.
(RLITYY

[ 1.4

L

/// ./p//ﬂ//./%@hﬁfi,_ 5
% ..m.vwwf./




