WWW.SITEMGROUP.CO T — | ISSUE1/2026




behind your success

91A15qUEADUWDINGSIKOA 2 MsTWihuASKaow
UILUONBY

data center innovation

rMAougINaisiAcUIfu R454C stuudsuaniAdiRSu
AuddayalrvauInQ

talk of the town
191:3NINSUGHA 4 1Ra9rU Liquid u1asgiutkru
drsul 2026

sitem activity
Aonssungvduludaw Ussont 2026

sitem csr
douduUAUENDUNIINDSIIKONISISEUS AU 100

UNuUSStU1ASNS

EDITORIAL

tuanilasvasiwwugiudiudoyanazwavviuisau
muamaumaoTwrynuamaavumuns A2IWAINEUDY
gaairnssu Data Center liildrgaoagnAnisvaiata
Adwais (Hyperscale) ndadvsauiivnisniogiuia
J1nantvnigniwiWesovsuinalulagénkvouina
daaaisauuli SITEM dvavaan&a1d3danau “Empow-
ering Smart Spaces with Expert Design, Engi-
neering, Innovation and Data Center Solution”
G28Nn1ss2USIUISDVS10ADINEIISD uFanssy na:
nonssuia:NaudivitodalUuoavovnis

|ana|smwnUsmmnmsr<aov vn (Zero Downtlme) fu
agud IS']UE)W']ﬂI‘]ﬂ’]UTUIQ’] anluo\)Ha\mmumlsouo\)
mmsﬁuanauwomasuﬁ\)n 2 n'ISTWW'IUF\SHaO\)
(m\)uona\)) TﬂsvmsnwaouTHmum AdUCGaItovUaY
StUUADADIUSURQBOUS:AUOVANS ADEN1S99NIIUU
anqUaanssuiiuu High Availability Aystuinisszuu
WEVVIU S:UUUSUDINTA llasssuuSNB¥IADIUUaoaNeIBy
Uovnu (1I5u stuuduiwavruanun na: HSSD) 131[3dos
nuadlvissoado

uoonssunmu|a|U|wanmua\)au||a mnTuTaauua\) 1o
90alrNssuN10191g§u 2026 AADIURUANIUUUDYIEA
(Rock Density) wogviiu 50-100 kW 91nnisUs:uoa
Wavovdu AIsuTHus £UUS:UNEADIUSOUADE9INIANIAY
hvblabalala mo\)Tom|aue|nsuoamtyam\) L|qu|d
Coohng nma\)naquuumsmuTHu soun\mmuuvuu
vov STULZ funiswauuns: UUUsummﬁna\)au HWIUN1S
MBarsrinnouifiu R454C (A2L) AidA1 GWP ¢ idudas
doaviondau lataaandavnuldonikua F-Gas s:au
amna

waviikviasaylginaznisiuvdugavay aonUoanssui
||U\)||n3\)aoumomnunawnsnunmmw uanirUa91N
govinalulad 1s1¢vlaUs:uoanwAUUSE :NuTooINvIU
SITEM PRO BOWLING TOURNAMENT 2026 iidv
unawnsTunooov Data Center n91 250 nauuisouanu
duwusiazdogoin3au1assN lat sAvraluldAonou
nuToTun13|UuaouHuvuo\)msaonmu|Haoua1m\)
inAlulag (Digital Divide) Souriu yals &.3.1ow. (UCF)
TumsavuaunuanauwoloesnH\)mS|sa|us Auen 100 TR
unlsvisautnuIvnlindau Sord0as: us |wa:n\)swnmu
Any:adnairignosulng

mumLnsncmmuuauamomsfunooo\) Data center
T6Tu SITEM nN¥avNIL HsamuuaualwumuTon WWW.
sitem.co.th

Advancing Digital Infrastructure: An Era of Sustain-
ability, Stability, and Connectivity

Dear Readers, Welcome to SITEM MAGAZINE
(Issue 1,2026).

As data and energy form the lifeblood of modern
cities, the Data Center industry must transcend
physical limits to support future technologies. In
thisissue, SITEM reinforces its mission "Empowering
Smart Spaces with Expert Design, Engineering,
Innovation, and Data Center Solutions by bringing
you the latest industry breakthroughs.

Zero Downtime & Stability Discover the success
behind the MEA Data Center 2 (Bang Bua Thong).
This landmark project exemplifies ultimate system
continuity through High Availability (HA) architec-
ture, seamlessly integrating power, cooling, and
advanced preventive security (Water Mist and
HSSD systems).

Sustainable Cooling Innovations With next-gen Al
chips pushing rack densities beyond 50-100 kW,
traditional air cooling has reached its limit. We
explore Liquid Cooling as the definitive 2026 stan-
dard, alongside STULZ's sustainable solutions
featuring the eco-friendly, low-GWP R454C (A2L)
refrigerant.

Networking & Community Impact Great infrastruc-
ture requires great people. We recap the SITEM
PRO BOWLING TOURNAMENT 2026, which united
over 250 professionals to foster industry connec-
tions. Additionally, we proudly share our collabora-
tion with the U.C.F. Foundation to bridge the digital
divide by delivering the 100th Learning Computer
Center to Ban Khao Mai Kwien School.

Stay connected with the latest Data Center trends
across all SITEM platforms, or visit www.sitem.co.th.
in Saraburi Province, thereby laying a vital digital
foundation for the youth of Thailand.

Stay updated with the latest insights and develop-
ments in the Data Center industry across all SITEM
platforms, or discover more at www.sitem.co.th.
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91A1SAULADUWIINDSIIKVA 2
éé nasiWwaunsrkasv uavUuonav ??

nuoAan1seaniuugiakan High Availability
Architecture Taanaiulasvasiowugiudau
WavvIu StUUADUANENIWIDAOADN 11a:StUUAIIY
UaaonaTHmmusounu||uuu3tu1ms wSou
nuonw Redundancy TuszuuaAty Weljvgith
RU1gUoY Zero Downtime [U319:10us:uu Preci-
sion Air Condltlonlng nﬂOUﬂUOEUHnUIIa..
aowBuadivniiugrlussGURIRLA: auoaadnsm IT
s:Qu Mission Critical, st sUUZ1so0IWWA UPS liax
|n§a\)ﬁ1|UQ1WW1éwseoﬁse\)s“umsrhmudalGa\)
|ua|n0|Hoan|au naoavus:uUIdIS:Ivano:
noaaosuiuu Real-Time nuoaTHnnwwswumes
dAtyegmaldnisnouauaasa 24 $oluv

anHuoﬁofoua\)Tnsvmsnemsans :AUUNOSTIU
acuUasanaiBoteviunvdedoua Tasvasiowy
91U llas wfumu Taanaluanaisidaaadvs:uudu
|wa\aooaHuanu1 (Water Mist) fJuWuRaduauu
llasdouvIudu 1 UovaIATS IWOIWUUS ansnawlu
N1SAOUAUSAANE aonowmaamanmoanawmm
awuna'mtg laz1iasunouiuledIunoUUasanE
aasouvavlasvasivernis inaluladikuanua ik
UstansnawgoiunisaouAuAu$au las31nanis
IWSNS:91EUoVIWAYTRY UtUsIdaoRUSveoNIUUTR
Jasanadeynainsniafuwunidviurininaikag
IWavIrIBNAE

d1kSuWuin Data Center 3viJuwui Mission
Critical 1osumsaonuuuTHus tUUQSO9IUAJU
no1wlogo s :UUAS299UN1s$aBUYLUN soutivs:uu
ADUAUNISITI—99NIIVU Mantrap Door IWoIWU
stdunisuntovWun Critical Zone agihvsanu Nn
oVAUs: naummusounu|weasw\)amwuooaeun
JuAv Jaoand la: sa\)s“Umsri'muesh\)deldavfu
szau High Availability IUO\)H&\)F\O']UETUUSFUIIUU
Ua\)Tnsoasw\)wumummu Aonisaduayuadiu
Data Center Infrostructure 910 SITEM UDU\)
|uumsnmaan|nnTuTaanmanasmwa\) Tasunis
gousulus:duaina nazawwasnriviusounuidu
Ecosystem IGaonuasvl$soade nnavAUs:NaU
Tilagndadviandou mnllonneanlluuTHmeuTa\)
NUDEIVISIUU IWoasivaniwinoadounjuay
giargu nassevsunisvaradovevinaluladiu
au1nQ
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(UvUoNaY) solulaasnouIWwavniwuov
anrUaanssunfuaie mnlmamaun\)oaanﬁu?u
msasw\)Tnswasw\)wumuoonanuuonnso IWo
atuayulrs: UUUUa"lU’ISDn’I\)'IUTOOEI']\)OOIUO\)
Jaoansa na: uun\)Tunnamumsru IWS1:100VKAD
navlwRdevasoivuriuAs Aos:uuRdoowsouts
VIUOAD0I12a198IVIINDTY
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Data Center 2
Me-/ n Electricity Authority

o |
e K

In a world where energy
infrastructure serves as the
lifeblood of a metropolis,
system continuity is not
merely a goal it is a corporate
responsibility. To support the
increasing complexity of
information systems and
energy control networks, the
Metropolitan Electricity
Authority (MEA) has devel-
oped Data Center 2 (Bang
Bua Thong).

This facility is envisioned as
far more than a redundant
data center; it is designed to
elevate standards of stability,
security, and long-term
availability, supporting mis-
sion-critical operations that
cannot afford even a single
second of downtime.

gy

-----
.....

High Availability Architecture &
Infrastructure

The design philosophy is rooted in High Avail-
ability (HA) Architecture, integrating power
infrastructure, environmental control systemes,
and security protocols into a unified ecosys-
tem. By implementing Redundancy across all
critical systems, the facility strives for Zero
Downtime. Key features include

« Precision Air Conditioning: Maintaining
exact temperature and humidity levels
optimized for mission-critical IT equip-
ment.

+ Uninterruptible Power Supply (UPS) &
Backup Generators: Ensuring continuous
operation during emergencies.

+ Real-Time Environmental Monitoring
Providing 24/7 control over every vital
parameter.

Advanced Fire Suppression & Life Safety

A core pillar of this project is the enhancement
of Preventive Security for data, infrastructure,
and personnel. The building’s support and
utility areas are equipped with a Water Mist
Fire Suppression System. This technology
offers high efficiency in heat control and fire
containment, minimizing potential damage
to critical zones while ensuring the safety of
personnel within the premises.

Critical Zone Protection § The SITEM
Partnership

For the Mission-Critical Data Center areaq,

the facility employs a multi-layered defense

strategy:

« High-Sensitivity Smoke Detection (HSSD)
and Water Leak Detection Systems.

- Mantrap Door Access Control to strictly
secure the Critical Zone.

The seamless integration of these complex
systems is powered by Data Center
Infrastructure support from SITEM. SITEM’s
focus on selecting globally recognized,
high-stability technologies ensures that every
component functions as a cohesive, resilient,
and future-ready ecosystem.

A Vision for a Resilient Digital Future

The success of Data Center 2 (Bang Bua
Thong) is not merely a reflection of modern
architecture; it is a testament to a vision of
building a robust digital foundation. It ensures
that systems remain continuous, secure, and
stable under all circumstances. Because
behind every light that illuminates the city is
a system that must be and truly is always
available.
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F1sn1nUIdU

R454C

Tuurtus ﬁﬁofanﬁﬂé\)lv‘\}unmuwananuTumsusym
onqmamwnummﬁnma\)lnouu nasigans
fAo1uifiu R454C TuindavusuaaniAiuu
kyuIdauaIN1A (Precision Air Conditioning) la
nanaudunuaNoRDUs: sansnwlunisgoagqia
ﬁuauoua (Data Center Operators) aawans:
nudeavioadau asaArdnaniwiunisiifRINa

lnatstuuUsuoIN1AEIRSU
Audydayalikvauina

21N STULZ

CLIMATE. CUSTOMIZED

n1o:lanseu (Global Warming Potential:
GWP)n AdIN31 N1sIWuUsEaNSNIWNSTEWaLYIU
(Energy Efficiency) naznisujudaiudanirua
n1vnNKU1E N1sun R454C U'ﬁz?a“l\)zioaaduauu
latasniwlunisiiviu (Rehoble Operat|on)
lnas naansmsmnmu|&|uam\)a\)aufus LE1LEND

1IUDNIVNISAINUQIIA
nisUao&an1y F-Gas

| Fluorinated Greenhouse Gases

nolan aniUuna: somamoq MavuvAuTs
urasnisiuQiialtkun IWendUAUATBISOUNS:DN
nduwaeasiua (F-gases) 15u anslalaswaools
a1suau (HFCs) §vldluszuurinoiuifiu
(Refrigeration) szuudsueinia  (Air Condi-
tioning) Uuno1udou (Heat Pumps) l1atatoov
a8 (Aerosols) fuvtuzAarniwalsU(EU)
drgunisnialddedvAu F-Gas Regulation
2024/573 atuaiga nioniaie1dandswnla
Uauomuuaonaonma (K|gc1|| Amendment)
golgranmsidaonufunisnaeaaanisUaosans
AR UIEuUNdAT GWP go aoo&vIBu UstinAa
aoalusuvAuTdws: 515Uy nyan1sAUAsavIIa:
nasvanisavioadou (EPMA) UstinAduide
Uguomu||qu£]u0msmno'1U|au||H\)auma|
(ICAP) iciluon1vowugIuEvALaaaAdavnuUNoINY
nion1a ais HFCs A1 GWP gv niaznns:10au
n\)Huonnawouw\)ouuoouwuwmwaaomsdaaa
Ay Toasouriunisdoruidnaancuriuivsia
n1sUsuUsomstoviunissalka (Leak Preven-
tion) nazn1sUvAUTRINIsUINauulTETRU
(Recovery) na:slsipaadivirulzau

TumsUgummuuaU\)nu F-Gas gujuanisque
Uoyadt oa\)ltJaaumsaodsummnfumsooo\)
THun\)HuoTUszmsn'm:nu|aunum GWP d1n3n
150 maful A.a. 2027 Dat uumolaa\)oamsnn
|wnnauTuaummUs~naums Fvdo19doNalRIng
mTumaa\)mnmUsunlnaoua\) fuytuzideoniui
avWans:nuIBLauctanNISWaJU18sNY 10ovo1N
anNATPIUOULINABYNISSOUVIUNUUSYNAAIUISD
||ac1\)TH|Hun\anaansn:nusuNouauoaa\)nuua\)
ovAns (CSR) Angvinsvinitu

n1sSuJoNUAIIY
ﬁ1 nael | Meeting the Challenge

arsfiAo1uIURTAY GWP dinda 150 Iffeu
noruafdegTunala vaegTuuiasgiunoiu
Jasanas:au A2L (Galwldidndes - Low Flam-
mability) k8o A3 (Galwidgv - High Flamma-
b|||ty) aaurasgu ISO 817 Tuamwuooaou
oevAUEToyalIa:RoVIBSWIoS GoIAUADIMS
nmuwsau?vmua\) (High Avolloblhty) nasig
UIASTIUADILUADAAERITULIA SUASIERINNTS
aalwian Ao niiwavidndea fv:devgnlovniu
agvidauvia

m\)aanuooutgmunaawsmnmumus au
A2L o¢i1v R454C zf\)ooaaTu U10SgIUAIIU
Jaoanauov ASHRAE awsmnmumunau
A2L Guliowy (Non-toxic) dauniunisanu
W (Flame resistant) Jus:ansniwn1v
wavviugv nazdAr GWP i Raaaveagvuin fu
Ao wIduosY fugrusAilbuaiswaunuugloins
un (Zeotroplc mlxture) StRI1D R1234y1c
na: R32 aisninouifiu R454C A1 GWP
wev 148 oiduluaudeniruauoy F-Gas
Regulation 2024/573 nazgaanav Kigali
Amendment TuutuszidaonufiuaundIl
dauqas:ka1vUstansNIwnNIvgURWaA1ans
(Thermodynamic Efficiency) naznoiu
awmsn?umsnouqunmudaaon‘a (Safety
Controllability)

ijoIUSauIRgunuaisritnouifius:du A3 ais
n1AWIEIU R454C oa\)msmmsmsUa\)nu
n1vlAsvasiviiazn1vinAtAUaEN3IUIN %o
goaRvIE8don1SSoUITNAUSE uunuaalou
(Existing Systems) uonvINd aisriAdIY
18U A2L 9:auisnasvasunauuevingiias
onanaalwld Adeibedanouiduduveovans
MAWIEiugedv 4 N1 (Rgunus:auuna)
ao8guURNINIsAoUIUUgLaa (Maximum
Condensation Temperature) i 65°C ais
fA21VIEU R454C 3vIkUN:E0EVEIRSU
msnounuamwmmﬁnuuu&n (Precise
Climate Control) vovlAsvasvowugiudiu
ToR nat emnsnTUTumse\)Usummmluu
Huuwaummnnuogonsmn:ﬂu|aunuuUo
(Closed Refrigeration Circuit) nazduuna
maouIfiu (Cooling Capacity) gogativ 50
kW TUoutivedivdoat 2040
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A21JUa92aNeAdVIUINDU | Sofety First

msri’wwuoaiwdaaoﬁaua\)|n§'a\)U§ummmlUUHUU|5aummﬁdoamsﬁmmmﬁu R454C
m|LJuma\)unuom\m:nuUaoona||Uuownsounwmsrmn\)uomHuomumnsmu (Normative
Requlrements) gunsniasovduiny (Gas Detectors) N numsm\)moons qu (Trlgger Value)
137 25% vovAITasIMaa1vuevNISs:ITA (Lower Exploswe Limit: LEL) arsSu R454C |Uua\)
m|LJumHsumsmsoooumssoTHaua\)msmnmu|a|um\)||m|uuq ao8IRQU I‘UUIUE)SO\)OO\)DI']OOO\)
fudruvAarsritaouifiuaiuisna:audald nazvanusinIRdssuugsov (Redundoncy) Wortu
yrasnisAduUaLana w1y

n1sasovaau (Monitoring) 10uavd1Aty n1a:n1ssouIdinus:uuvIan1sa1Ais (Building
Management System: BMS) o :goeiRawsnnouAuQiamnaudnaivia:dnnluld
ogivsoaiSoidoifiadounwsov Iloasoowunissolka st uuoomsnwmwwonmudaaona
daluua (Automatic Safety Shutdown) 9:Re1ON1ISATVIUYOVSIUUNUN l1azs: uud9:dov
soutivasdnaniau (Emergency Logic) AgoavrivulandiugooAWiGurSos: tUUADUAW
aulrao uanmnua\)mlLJuoe\)unaansmss uragainiAa (Ventilation Strotegy)
ANGoINSY IWOTHIIUTOO']HO’]UIUUUUUE)\)G’]SH’]F\O"IUIEIUTUO’1n’lﬁn’lalTUHO\)El\)ﬂ\)O’]nO"Iﬂ’I
gagnaavvovnisaalw (Lower Flammability Limit: LFL) ﬁ\)soun\)msuvnus Ut
91 A (Forced Ventilation) dogaasinsidaauniaainia (Air Change Rates) n anuo
niseaniiuunaau (Duct Design) AUSUTRIKUA:GU Nlasnass: U’]EIE)’]D’]FTODIOUHH’]\)’]U
salugaluwunidavgv

1J91R454C 9 uuaonnseunau|Hueno'1awsmnmumunoTLJouq aRGUdevNanvINATA
urvds:tns |ua\)mnn:nua’mmsnTumsmnmmaum\)Usmos (Volumetric Cooling
Capacity) Adnsudeiraunuaisitnouifiuisu R410A 0\301|Uuoo\)TUUsumsua\)
namwsamas (Compressor Volumes) nTHtguwanuoa uonv1Nd AvdoaisritnoIdu
naoaouBUddUIIaLS: uunmuUaeonaanuTquouua\)uswmna\)noﬂvauu||uu0\)|0u
oe1vlsia1u NstUdUNISNAQFIRSUSE uumawuuﬂowuﬂawana\)oa'\\)mnnuaLJnsmnTv
arsrnAouIdunoly zj\)voaaoFmuvuvou?umswaoToom\)mn mTHa\m\)nmunummu
ounuTouumoaoo a\)uwanuaa

nisUovnunassolraadivauysni

Sealing the Deal

indovUsuaniARTSaisritnouifiu A2L o aeovgnUaniinstuunoa&1vnios (Permanently
Sealed) a\)umovmsmsfuoooanantumwa\)uuuwauma/naoTuTo (Non-detachable Pipe
Connections) nasnaaaulisvau (Pressure Test) ogvazdeaa las msosooaoumssoTHa (Leak
Checks) ogivatjiaus uanand oaon\)HuonTzso oe\)TosumsauuoTHTzﬁnu R454C waUovriu
nisnansau (Corrosion) las msmauamwua\)oaq (Material Detenorotlon)

WoaanowIFavuavnisiialwikg AasTEBudoudidnnsetndivunius:ida (Explosion
Proof) fudoufiauasariald nasziraviersnsikifiaUs:nialw (Ignition Sources) Aasld
sunmistovnuidvlasvasio Gvaiursonrlalaadossvisu nisvananistaninuovnasw
W (Electrical Box) HsoToamsmnoatanuwuwoa\)aoua\)amoasTWWW (Electric
Heoter)omHnuwuwoua\)aomaso oo\amnmammuoos 1Ta (Ignition Temperature)
vovarsritnowidiueg 100 K 1aue Tuutus sAs10udovdnistoavauluy Equipotential
Bonding a&n\)nsaunau|WaUa\)nun1S|n0TWV\hano (Electrostatic Discharges)

TogludndvtivusurasuvevReviiazuiasnisdiunulasane d:ddesnadr§ulsuitu
msmuawsmnmmau R454C (Fullung Quantity) dokrdvovosiiAUIEU Josarairan
uuuaanuHuooHuuooamunooov (Category of the installation site) natUstinnuoav
WuRIg G (Type of access area)

b
Lo

RU2QRJUDVaNIUNAOaY

Category of the installation site

aunsnilnsavdnsnaluwunninuod

-
-

AOVIWSAIBOSAVDE TURDVIASOVKSONAIVIIPY

-
(=

InSovritAcuIdunvyadvasiurRaviASovKSoNaVIIY

QRuANIsstUIgoINIA

Js:innuovowunig1tav

Type of access area

21U (General access areq)

Unasnaunuqiia (Monitored access area)

wunigativdir§uunainsildsuauryrainatiu (Access area for authorised
personnel)

1s10d103vUSUIUNISIEN R-454C goaaciadvas lnslusdausuiaskav

amufdado | I I II II III v
WuRav a,b&c |c (AU < | a b & ¢ (Au < | Mokua MoKUQ
1/10m?) 1/10m?)
Uswituaoaa ~11kg | 50kg ~11 25 kg oo | Tdada/ ~57
kg kg
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AWITUMUIAIUUIANSSY | Leading the Way

v

fugus aouHuvuo\)nowuuvuufumsooa||a wauunlsadus: uuUsumnmna\)auom\melua\)
STULZ Tawauurszuuovesrinaouifiunuuta (Closed Refrigeration Circuits) Uua\)awsu
nistvufuindovsu CyberAir Mini DX ia: CyberAir 3PRO GE4/GE4S series zj\m\)aa\)su
0 Tsansrinno1uifiu R454C 1ndavusuannARiduudanssulkiuikd1dos:uuasooduinsiudo
(Integrated Gas Detection) st suudanasiviuiwensulasanasalula (Automatic
Safety Shutdown) msTHa|oauua\)mmﬁnnnUsuTH|Hm tau (Optimised Airflow) na:znas
29NIUUAN:A0SOWSoUUSUIaSAUIWSAIEOSAUSUTRIKUN:EY

r

uﬁﬁ|z“5umosmoTocwHuoosoowumowluuuuue\)mun 10% Ua\)m LFL nowmsouavwoauo.
nIWUduouGos: oua\)amwons mamsnmmumufuum s1iQeonu Uuaauauq AYRUQD: anda
asrvIU uan9Nd atgtgwmmounan\)laa\)na nav (Acoust|c ond Visual Alarm) 9:qn
ns:qunisrivuniazavdoyalugivs:uu BMS RINADUITUTUYELANBIRUTUED 20% vovAn LFL
IASOVNLSEUUDEQNAQNISHIVIU (Shut down) logdaluua

Jc¢3I S

WoTKN1soonIuUNa:DIHUYIUSIadLdu STULZ Tassyusunaskevdudn (Minimum
Room Volume) nm|Uuawsumsmu|nsa\)ToaTuoa\)?vmosmsUa\)nuaouunnan
kUDU (On-site Personal Protection Measures) T:)Tumnmsuouamlm (Doto
Sheets) awsumsa\) CyberAir Mini DX na: CyberAir 3PRO GE4/ GE4S nnsu
Usmoswa\)noa\)mso UuaanuUsmmmsmnmumunmu (Refrigerant Chorge)
(109&VIBU 1ndov CyberA|r Mini DX GE sunlannao (8 kW) dovnisUsurasraviu
A 15 anuiAriuasS (m3)Tuutus Aingov CyberAlr 3PRO GE4 sunTkeyAaa (71kW)
dovnisUsurasrevdudai 109 anuiAniuas (m?)

Il

L
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|
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ﬁ'log:'ﬁ nn'l\)ﬁgnﬁe\) A Step in the Right Direction

0vRUNEUDVTDUVAU F-Gas noTannamsaomsTums HFCs a&gnv1duvoaaiuniruaQloan nas
amasumsfumsnoununau A2L mUuuosoaamwnummﬁua sovsSuaunnaEvIBU R454C
IigUGUamsaugdoyauvsigwivoalfaonumsivaauluisarsitaouidiuiaiunsnaawld
ndindovusuomAnidaisrinoiuifiu R454C ogwEsa CyberAir Mini DX nna: CyberAir 3PRO
GE4/GE4S duldsuniseaniuuuiiRkinoiudasanaiiauininuindovdsuainianaluinidans
Ao uIEuRTyGalw

doansatiuayunisidansritnouifiu R454C n1v STULZ a\)n\)a'luoowusnoTumsvoaTHwUQum
msnuauauamsuaswnmummanamua\)uooaau (Environmental Credentials) nasfiudmAons
WIBE2¥IYaUSE uuUSuaNAUEYUSENAwSoUIaUaRo: sIRADIUBoEIkARTUNISWaUIUINaENSN1S
Usuidaaus:uu (Migration Strategy) AUSUIGYIRIRUtaURUNIdasRUDEYIU
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AND THE NEXT GENERATION OF DATA
CENTER AIR CONDITIONING by
STULZ CLIMATE. CUSTOMIZED.

R454C and the next generation of data center air conditioning Sebastian Maron,
senior product manager at STULZ, explains the advantages of using R454C
refrigerant in recirculating air conditioning units and outlines the engineering
considerations, operational benefits and long-term prospects for sustainable cooling
in data center environments.

Regulatory Approaches to F-Gas Emissions

Around the globe, institutions and governments enforce new regulatory measures to
control fluorinated greenhouse gases (F-gases), such as hydrofluorocarbons (HFCs),
which are used in refrigeration, air conditioning, heat pumps and aerosols. While the
European Union (EU) operates under the latest F-Gas Regulation 2024/573, the Asia-
Pacific Region follows the Kigali Amendment, which applies the same principle
of gradual reduction of high-GWP refrigerant emissions. For instance, Singapore enforc-
es the Environmental Protection & Management Act (EPMA), India adheres to the India
Cooling Action Plan (ICAP), but the underlying approach remains consistent across
the region. HFCs have a high GWP, and all the regulations outlined above aim to reduce
overall emissions by banning certain products, improving leak prevention and
mandating proper recovery and recycling.

As part of their F-Gas regulation compliance, data center operators must convert any
air conditioning units in new installations to refrigerants with a GWP of less than 150 by
2027, otherwise they risk having their operating licence revoked. This can result in high
costs due to corresponding penalties, while also having a negative impact on business
development, as many customers only want to work with companies that can
demonstrate a strong corporate social responsibility (CSR) strategy.

Meeting the challenge

Almost all available refrigerants with a GWP below 150 are classified as safety class A2L
(low flammability) or A3 (high flammability), according to ISO 817. In environments such
as data centers and server rooms, where high availability requirements and strict safety
standards apply, any potential flammability hazard, however slight, must be prevented.
The solution to this dilemma lies in A2L refrigerant R454C. Classified under ASHRAE
safety standards, A2L refrigerants are non-toxic, flame resistant, highly energy efficient
and feature significantly reduced GWP. In fact, as a zeotropic mixture of R1234yf and
R32, R454C has a GWP of only 148 and meets the requirements of F-Gas Regulation
2024/573 and Kigali Amendment, while at the same time offering a balance between
thermodynamic efficiency and safety controllability.

When compared to A3 refrigerants, R454C requires significantly fewer structural and
technical protective measures, which facilitates integration into existing systems. In
addition, A2L refrigerants can only produce a flammable gas-air mixture at four times
the concentration of refrigerant. With a maximum condensation temperature of 65°C,
R454C is ideal for the precise climate control of IT infrastructures and can be used in
recirculating air conditioning units with a closed refrigeration circuit and an output of up
to 50 kW until at least 2040.

Safety first

The safe operation of recirculating air conditioning units with R454C requires a holistic
safety approach that considers the normative requirements. Gas detectors with a preset
trigger value of 25 per cent lower explosive limit (LEL) for R454C are required for the
early detection of refrigerant leaks. As such, sensors must be installed in locations where
refrigerant can accumulate and a level of redundancy is also recommended as an
additional safety measure. Monitoring is important and integration into a building
management system (BMS) allows centralized supervision and fast intervention if faults
occur. When a leak is detected, an automatic safety shutdown immediately deactivates
the system and this must include emergency logic that remains operational even during
power outages or control system failures. A robust ventilation strategy is also required
to ensure refrigerant concentrations in indoor air remain below the lower flammability
limit (LFL). This includes forced ventilation with specified air change rates, optimized
duct design and automatically triggered emergency ventilation in high-risk areas.

Although R454C offers extensive advantages over other commonly used refrigerants, it
does have some technical limitations. Due to its lower volumetric cooling capacity
compared to refrigerants such as R410A, slightly larger compressor volumes are required.
In addition, both the refrigerant itself and the necessary components and safety systems
are currently more expensive than conventional solutions. That said, the production
process for these systems is very similar to that for devices with conventional refrigerants,
which greatly simplifies production, allowing them to remain cost effective despite the
slightly higher material costs.

Sealing the deal

An qir conditioning unit using an A2L refrigerant must be permanently sealed. This
requires the use of high quality, non-detachable pipe connections, a thorough pressure
test and regular leak checks. Furthermore, all materials used must be approved for use
with R454C to prevent corrosion and material deterioration.

To minimize the risk of fire, explosion proof electronic components should be used where
possible and potential ignition sources should be shielded structurally. This can be
achieved, for example, by extending the sealing of the electrical box or by limiting
the maximum surface temperature of the electric heater. The surface temperature of
the heater should always be 100 K lower than the ignition temperature of the refrigerant,
while comprehensive equipotential bonding is required to prevent electrostatic
discharges.

Regardless of room volume and safety measures, there are limits for the R454C filling
quantity per cooling circuit. These limits depend on the category of the installation site
and the type of access area:

Accessarea a,b&c (numneru-[ person a b&c (number u:uf pErson all all
<1/ 10m2) < 1/10m32)

Maximum R-452C
filling guanlity per circle ~11 kg B0 kg ~11kg 25 kg unbmited unlimited ~H'7 kg
regardless of room volume
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Category of the installation site

Mechanical equipment in areas where people are present

Leading the way
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As part of its commitment to ongoing research
and development in sustainable air condition-
ing solutions, STULZ has already developed
cutting edge closed refrigeration circuits for
usein its CyberAir Mini DX and CyberAir 3PRO
GE4/GEA4S series - both of which use R454C
refrigerant. These innovative air conditioning
units feature integrated gas detection, auto-
matic safety shutdown, optimised airflow and
a compact design with adapted compressor
volume. The refrigeration circuit deployed in
these units is certified and tested to ensure
permanent leakproof performance, while its
optimized design prevents refrigerant accu-
mulation.

Compressor in the machine room or outdoors

Complete refrigeration machine in the machine room or outdoors

Ventilated enclosure

Category of the installation site

General access area

Additionally, two explosion proof gas sensors, installed in the housing and control cabinet,
continuously monitor refrigerant levels and this data can be integrated into a BMS. As
Monitored access area soon as one of the sensors detects a gas concentration of 10 per cent of the LFL, the fan
speed is increased to the maximum to distribute the refrigerant while, at the same time,
all other components are switched off. In addition, an acoustic and visual alarm is trig-
gered and forwarded to the BMS. If the gas concentration rises to 20 per cent of the LFL,
the entire unit is automatically shut down.

Access area for authorised personnel

To make planning easier STULZ lists the minimum room volume required for operation
without on-site personal protection measures in its data sheets for all CyberAir Mini DX
and CyberAir 3PRO GE4/ GE4S units. The required room volume depends on the
refrigerant charge. For example, the smallest CyberAir Mini DX GE unit (8 kW) requires
a minimum room volume of 15 m3, while the largest CyberAir 3PRO GE4 unit (71 kW)
requires 109 m3.

A step in the right direction

The aim of F-Gas regulations globally is to tighten the phase down schedule for HFCs
and promote the use of climate friendly and future proof A2L alternatives like R454C.
Although some data centre operators will be concerned about switching to a refrigerant
that is flammable, R454C-based air conditioning units like the CyberAir Mini DX and
CyberAir 3PRO GE4/GEA4S series are designed to be as safe as conventional units that
use non-flammable refrigerants. By supporting the use of R454C refrigerant, STULZ is
continuing its mission to help data center operators strengthen their environmental
credentials, and the company’s air conditioning experts are always available to help to
develop a customized migration strategy.
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191:3NINSUdR 4 1Rasnu Liquid Cooling Tu
gruzurasguirdrsul 2026 Taaiawn:
unuanuaviiusuaguuiagiv STULZ Ridavn
anoulondBuUs:uosanastdiu 1,000W+

o - + . . 2 o o o o (g
ful 2026 n1ss:uaAdIUsauadaa1N1A (Air Cooling) 1ISUGivIO9INONTD gﬁ
nienw Ien uRruNIidudensSa (Rack Density) wogvifiu 50-100 kW gg

91NN1s1EBUoev NVIDIA Blackwell k8o AGI CPU sufkru rinlk Liquid
Cooling Tufgn1videnandelu ncilu “deuvAu” funiseaniuu Data
Center gl

STULZ: duaudanssu Liquid Cooling Tul 2026

Direct-to-Chip Cooling (DCLC)

STULZ uniauastuunadvuavirassniu Cold Plates
Tugvauloaasw Busovsunoiusouldgodv 100 kW
dansa

Highlight: s:uuuev STULZ Gn1snouAuguurniRnjugigoiv
0.5°C vv1luuinairsuiatasniwuavadu Al s1A11IWY

CyberCool CMU (Coolant Distribution Unit): 1du “H:JTO" Uov
stuu MRUIARNENovosUi1Tua1As (FWS) aonmno\)osuwnlma
13SW100S (TCS) dogaanouiFavidovnissolranasnisduritou

CyberCool WaterTec & Free Cooling

STULZ 1tuisevaoiudviiudoanisidinalulad
Turbocor (nauiwsalsasnuulsuidu) Tuinsov
Chiller su CyberCool WaterTec

Efficiency: 90NIIUULIHORVIUSOUAU Liquid Cooling nTuamHnu
thunauaelad rivfkaunsoids:uu Free Cooling (fFoamaAmeausn
goasturanowdou) Iditeunasamvd nituruaseussvioidaa:su
oonI3avia

Green Refrigerant: da1sinowifiu R1234ze RDA1T GWP
(Global Warming Potential) diuan 1gainturinnasgiu Net Zero
U2026

Immersion Cooling Solutions

darsunasus: uoanas: oua\)ao STULZ Tasowuiienu
wusiass:aulaniwolaus Immersion Cooling (n1s
JuIBswWioosTuvavikasniUuausulwia)

Space Optimization: oaUs:rIaWURTIGURIAE IWs1:TUGovTnIv
iGuaw (Aisle) nazaruasnovndaldgdaniuuindu

Modular Approoch STULZ dniaualusUiuu Modular Data
Center AG0avs:UUIUUITRIGSDASSWIIUU Plug -and-Play a@rsu
N1SUENEaoNsoaISo (Speed to-Market)

Hybrid Cooling (The 2026 Reality)

IUODO‘InRa‘l&IIIH\)&I\)OO\)UIUSWIOOSSUID‘IOEI STULZ
$vlaaiduiuniseonnuus:uu Hybrld

16 CyberWall (Woauwtvuuralkny) d1ksuszuranugoudoun
kG nNSA (Ustuatu 5-10%)

13 Liquid Cooling d&1r$udounsoeunaa (90%+) rifRuskisdans
wa\)muTonumnao (PUE dnon 1.1)
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Exploring STULZ’s Leading
Role in Addressing 1,000W+
Chip Power Requirements

STULZ: Leading
Liquid Cooling Innovation
in 2026

4 Trend for
Liquid Cooling
as the New Standard
for 2026

In 2026, Air Cooling has reached its physical limitations. As
Rack Density surges beyond 50-100 kW-driven by advanced
chips like the NVIDIA Blackwell and next-generation AGI
CPUs-Liquid Cooling is no longer an option but a “mandate”
for modern Data Center design.

1. Direct-to-Chip Liquid
Cooling (DCLC)

STULZ offers systems that
deliver coolant via Cold Plates
directly to the chips, support-
ing heat loads of up to 100 kW
per rack.

«Highlight: STULZ systems
feature high-precision
temperature controlof 0.5°C,
which is critical for the stabil-
ity of high-value Al processors.

+CyberCool CDU (Coolant
Distribution Unit): Serving as
the “heart” of the system, it
isolates the building’s Facility
Water System (FWS) from the
Technology Cooling System
(TCS) circulating to the serv-
ers, effectively mitigating risks
of leaks and contaminatio

2.CyberCool WaterTec &
Free Cooling

STULZ emphasizes sustain-
ability by utilizing Turbocor
(oil-free centrifugal compres-
sor) technology within the
CyberCool WaterTec chiller
series.

«Efficiency: Designed to
operate seamlessly with high
return-water temperatures in
Liquid Cooling systems. This
enables Free Cooling (utilizing
ambient air for heat rejection)
almost year-round, even in
tropical regions like Southeast
Asia.

-Green Refrigerant: Utilizes
R1234ze, a refrigerant with
ultra-low GWP (Global Warm-
ing Potential), fully aligning
with 2026 Net Zero standards.

3. Immersion Cooling
Solutions

For extreme computing
demands, STULZ has collabo-
rated with global partners
to provide Immersion Cooling
(submerging servers in
dielectric fluid).

-Space Optimization : Signifi-
cant space savings are

~ achieved by eliminating air

aisles, allowing for higher rack
density and closer placement.
«Modular Approach: STULZ
offers a Modular Data Center
format with pre-installed
immersion systems for a Plug-
and-Play experience, ensuring
rapid Speed-to-Market.

4. Hybrid Cooling (The 2026
Reality)

As legacy servers remain in
use, STULZ excels in Hybrid
Cooling design:

Utilizing CyberWall (large-
scale fan walls) to manage the
residual heat (approx. 5-10%).

«Implementing Liquid Cooling
for the primary heat source
(90%+), achieving peak
energy efficiency with a PUE
(Power Usage Effectiveness)
below 1.1.
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ANAIOD Ways

SITEM PRO BOWLING
TOURNAMENT 2026

io3uf 21 Guau 2569 As1uua Tadnas
Javaunygviuiwiluiav SITEM PRO
BOWLING TOURNAMENT 2026 Uu tu
Blu-O Rhythm & Bowl qugnisAmasiuwn
s1nau Toauocmds aVARANIWO A USUWUS
nazuenginsaung (Connection) stka1vNgGw
WUSRIsIIaz wmaomuﬂuaoawnssu Data
Center 8oldsuidavasusuiluosvd o ORI
SoUvVIUUINNIT 250 AU

ussarnianiatuviulGuludoanoiu

auynauaunas sil0unulov BoiJunisidawunir

una'msTu||:>00\)ac1mHnssuTowuu 2WoAng
uan|Huemn|numsuuwunaswsoaauu&
IFEOR0IS1:0800NVIUNED FVDAPNSSUSOU
ausuydLSIVIAWIAYCIY SNUINUIE

Aonssufuasodlyimavndiunisdviasugu
NIWHIUNASIAURW IGEvaoNENGvAII
IkGaonuuveovinSadrawusdaslu
9aairnssu Data Center Naiuisndagaa
[Ugnoausouijontvssiofusurnaldosto
goINSY

The SITEM PRO BOWLING TOURNA-
MENT 2026 was successfully held on
March 21, 2026, at Blu-O Rhythm &
Bowl, Siam Paragon.

The primary objective of the event was
to foster relationships and expand
professional networks among execu-
tives and specialists within the Data
Center industry. The tournament
received an overwhelming response,
with more than 250 participants in
attendance.

The primary objective of the event was
to foster relationships and expand pro-
fessional networks among executives
and specialists within the Data Center
industry. The tournament received an
overwhelming response, with more than
250 participants in attendance.

This event served not only as a means
to promote health through sports but
also as a testament to the robust
network of partners within the Data
Center sector. Such strong industry ties
lay a solid foundation for future business
collaborations.
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U.C.F

FOUNDATION

U.C.F. gusii 100

yals g.3.1ow 1GURINasIY gudnauWolnasiKoN1sISaus ausdn 100
RuAlsvisaudiuvaliiindau 81nouanikan SvRIaas:ys A0USOUT
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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.
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