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Tembl K 06CcyXaeHuto

AN N N NN

T rotoso K DFC?

SLA no mukpokaumarty gna DFC

ASHRAE Thermal Guidelines u DFC

Bbibop pernona ctpoutenbctsa LLOA DFC

bByaeTt nv 3KOHOMMA YCTAHOBAEHHOM MOLLHOCTMH?
B yuem npenmyuiecrsa’?

Kakne CNOXHOCTU 1 PUCKU?

Noaxoant Bam DFC?

yon
Facebook

Mntocbl oueBUAHDI:

+ DkoHomumA TCO

+ YnpouieHne cxembl

+ ONnTmmn3ayma sKkcnayatTauum

+ OTKa3 OT KOMMNPECCOPOB N CHUXKEHME YCTAHOBIEHHOM MOLLHOCTH (?)
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DFC c Kaxkabim rogom Bce aKTya/sibHee

CoBpeMeHHble TPeHAb!: 3% 3
v CHukeHue PUE :z 12%
v" MHoro U0/ 8 mupe PUE =1,2 . e
v" PocT Temnepatypbl B XK ¢ 18-20C go 22,5-25C 6% =
v' UT obopyaosBaHue MoaepHU3NpyeTca _— -
v' PacTteT murpaumsa B «obnako», Saas, laaS
v" MHoro nccnegosaHuin no pabote o6opynosaHua

Ha HapyXXHOM BO3A4yxe
v OnbIT oTeyecTBeHHbIX M 3apybeskHbix U0/, 2020 2022

m Software as a service
m Hosting

m Public cloud

m Colocation

m Micro data center

m Server closet

m Corporate data center

UcmouHuk: Worldwide Datacenter Installation Census and Construction

Intel® Server DSODNP Family Technical Product Specification

e Forair-cooled configurations:

o The system is designed to sustain operation at an ambient temperature of up to 35 °C
(ASHRAE Class A2) with short term excursion-based operation up to 45 °C (ASHRAE Class A4).

o The system is designed to support long term reliability targets when operated at an external
ambient temperature of up to 35 °C (ASHRAE A2).

o The system can operate up to 40 °C (ASHRAE Class A3) for up to 900 hours per year.

o The system can operate up to 45 °C (ASHRAE Class A4) for up to 90 hours per year.

o No long-term system reliability impact when operating at the extended temperature range within
the documented limits.

o System performance may be impacted when operating within the extended operating
temneratiire ranoce

2 Ucmouruk: Intel
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Tpeb6oBaHMA SLA N0 MUKPOKAMMATY

KpynHbie «Cloud» L1OA, laaS, SaaSs:
Ectb cneundpukaumsa UT Ha cTapTe
ECTb ONbIT, CTaTUCTUKA U aHANIUTUKA
Tunosoe UT obopynoBaHue, 3aToueHHoe ana DFC :
CBoA apxuTekTypa UT sL—"]
CBon pMHAHCOBbIE U rapaHTUIMHbIE YCNOBUS
CBoAa 6busHec-mogaesnb, ¢ yuetom DFC 1 |
MPOrHo3a KosM4yecTsa oTkasos UT
Hannuune yetknx TpebosaHmin no :
MUKPOKIMMATY Ha Bxoge B UT
v" OuesBngHo DFC He npumeHnmo ana Colocation

wn

ANENANENENEN

(\

ECnAn HeT MHOron1eTHero onbiTa U CTaTUCTUKN?

ASHRAE TC 9.9 2021 Equipment Thermal
Guidelines for Data Processing Environments

15.0 , 20.0 25.0 30.0
naeocogepxanue d, 2/ke cyxoeo Bogyxa

Knacc cepBepa, onpeaenseT npoussoautens UT obopyaoBaHua
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lfotoBHOCTb UT 060pyaoBaHua K DFC

MosbilweHHaa TemnepaTypa

YcKopeHune nsHoca

YBenvyeHue BepoOATHOCTU OTKA30B
PUCK CHUXXeHMA Npon3BOANTE/IbBHOCTH
PocT notpebneHuns UT

Continuous Cooling

NANENENAN

BnakHoCTb
v" PUCKM cBA3aHHbIE CO CTaTUKOM
v" PUCKM cBA3aHHbIE C KOpPO3uei

3arpAasHeHuMe BO3AayXa

v" PUCKM cBA3aHHbIE C KOPPO3uei
v/ DHeprosatpaTbl Ha GUALTPaLUIO
v' OnepaumoHHble 3aTpaTbl

DATA CENTERS
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IT Inlet Relative Humidity

IT Inlet Temperature in °F
68 77 86 95 104

Increase
ESD risk

Increase | Increase T | Lower data
Retlzluc‘er - data center | equipment center Fleldu;? I
reliability air flow e e
|

20 25 30 35 40
IT Inlet Temperature in °C

NemoyHuk: IBM




TemnepaTtypa. ASHARE «X-Factor»

Ecam HeT MHOroNeTHero onbITa U CTaTUCTUKKU? . . .
Relative server failure rate with temperature

2.50
v' X-Factor - pe3y/sibTaT MHOTONETHUX Relative
nccneposaHmin ASHARE v kntouesbix BeHAopoB 200 T failure rate T -
UT compared 'l- [ IIL_—________—-——]
v’ X-Factor - rojoBas BepOATHOCTb oTkasos UTs 2T 1©20¢ ]
3aBMCMMOCTM OT TEMMEPATYpbl Ha BXoae I//l/l/rT
OTHOCUTEeNbHO 6a3oBoro 3HavyeHusa 20°C 1o /I/l -
v' Ba3oBas yactoTta oTka3os (1.00) asnaetca 050
«3aKpbITON» MHPOPMaLMEN
v' ecTkne anckun Hanbonee nogsepKeHol 0.00 R
OTKa3am, HO OHM 0ObIYHO He NPpuUBOAAT K cboto 15 175 20 225 25 275 30 325 3 375 40 425 45
v" «OTKa3» 3TO He No/HbIN 0TKa3 UT-cuctemsl, a Memounuk: ASHRAE - Continuous operational temperature in C
Nnoboi TMN oTKkasa obopyaoBaHUA, BKAKOYAA
N36bITOYHbIE KOMMOHEHTbI
BepxHee 3HauyeHUue MeHee TEPMOCTOMKME KOHCTPYKLMN, MHOTO XXECTKUX ANCKOB
Cpep,l-mﬂ NNHUNA TUNMYHaA KOH(I)MI'ypaLI,MFI cepsepa
Hu)XHee 3HayeHUe ontummnsnposaHHble gna DCF n pacnpeneneHus Tenna 2
KOHCTPYKLUMHUMU, 6e3,£I,MCKOBbIe CNCTEMDI
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TemnepaTtypa. ASHARE «X-Factor»

CornacHo nHpopmauum Uptime Institute, 6azoBoe KonnuecTso 0TKa30B: OT 2 A0 8%

X-factor c yuetom 6a30B0ro 3Ha4eHUA KOIMYECTBA OTKA30B 4%:

5.2%

45%

6.5%

4.8%
|
1

I ”
3.8% 13.5%

\ BT

4.0% 4.2%
°/‘T 1
3.|B %

Annualized failure rate projection, constant temperature

*

v' BAMAHME HEeCYLLLECTBEHHO C
dUHAHCOBON U
3KCMNyaTaLUMOHHOM TOYKM
3peHun

v" HecKonbKo 4acos B rog, npu
BbICOKMX TemnepaTtypax
HE3HauYUTENIbHO YCKOPUT U3HOC

v" Mocksa: Bbilwe +32C meHee 5
4acoB B roj,

— bound
A""er o v TIoHWaa TemnepaTypy HuKe
verage
1 ] +20C MOXXHO CHU3UTb YacToTy
ower bound
OTKa30B — npouecc
ynpaB/ieHMA TeMNepaTypoun B
] LO/4 B TeueHnn roaga
59°F 63.5°F 68°F 72.5°F 77°F 81.5°F 86°F 90.5°F
(15°C) (17.5°C) (20°C) (22.5°C) (25°C) (27.5°C) (30°C) (32.5°C)
Temperature t Yr1o genaem npu npesbiieHnun SLA
'ATA FROM ASHRAE, VISUALIZED BY UPTIME INTELLIGENCE upm!msguc no Temnepa-rype?
UcmouHuk: Uptime Institute
2 ASHRAE v BeHaopbl UT-060pyaoBaHua:

B8EpPXHUX rpeodesos

Jlyywe 3kcnayamuposams obopydosaHue npu memMnepamype HUME YKA3aHHbIX

DATA CENTERS
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Knumar pernoHa ctpoutenncrea: BnaxKHoctb. HuxKHum npegen.

v" PUCK — CTaTUYECKOE 3N1eKTPMUYECTBO

v' PekomeHpayemas rpaHuua no ASHRAE ot 10% a0 20% OB
v' [Jonyctumbln MuHUMYM no ASHRAE — 8% (ans Bcex Knaccos) A
v" 8% npw ncnons3zosaxmm ESD nonos, o6ysu, 6pacnetos ‘@ ‘
v" ASHRAE TC9.9: pa3HuLa B KONIMYECTBE OTKa30B rnpu 8% u 25%: 0,16%
v MBI, 3N1eKTPOLLMUTOBbIE - HUKHUI NOPOr HEe HOPMMUPYETCA. ESD
v KpaTKoBpeMeHHOe CHUMKEeHME BaXKHOCTU He OnacHo
V' OavTenbHas aKCnayaTauma Npu HU3KOM BAAXKHOCTU (MeHee 25%):

YcuneHHoe cTapeHune nsonaunm Kabenemn

YBenuyeHHble pUCKM OTKa3a 0bopyaoBaHMA -30C, 1 mMBT:
v" PekomeHgaumsa [dc]? -20-25% 8% OB - =80 n/uac
v CucTeMa yBnaxHeHWsa Heobxoanma 25% OB -> =280 s1/4ac

v’ KaKkoi HUXKHMIA MOpor Noaaep X usath?

2
B Mockse 6onee 30% BpemeHu B roay notpebyetca yBaa>KHeHue Bo3ayxa %
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Knumar pernoHa ctpoutenncrea: BnaxkHocTb. BepxHun npegen.

ASHRAE

Ecnn xnop vn cepoBogopos (mnm aHanoru), To HMKe 50% OB .
PekomeHgoBaHHbIM: 50 nnmn 70%

YcKopeHue Kopposuu megum u cepebpa B YCNOBUAX MOBbILLEHHOW

ANERN

Donyctumbin:

BNAXKHOCTH

o o Al, A2, H1 Class: 80%

v' EciM KOppO3MiHaA aKTMBHOCTb Bo3gyxa meHee 200 A/mecau AN | a3'clas: 85%
cepebpa n 300 A/mecsau, gra meamn, To go 70% OB* A4 Class: 90%
WBN: 95%

CpepgHerogoBas BnaxHocTb B MockBe 78%
Ecnn SLA 80%, To 10-15% BpemeHM B rog, BNa*KHOCTb byaeT npeBbillaTb
Tpebyemyto

Ecnn SLA 50% 10 oueBnaHo He DFC _

YTO genaem npu npesbileHnn SLA no BNaXKHOCTU? m

Table 2 Classification of Reactive Environments (ANSI/ISA Standard $71.04 - 2013)

— - DO NOT TOUCH METAL COUPON
Reactivity Level {in A) Severity Level |Description
COPP@T Silver Corrosion Classification Coupon

ANERN

ANERN

<300 <200 o ) . ) L R e R G e The Ko AT
- Sl:d Corrosion is not a factor in determining equipment reliabilty. o1 s
<1000 <1000 G2 Effects of corrosion were measurable and may be a factor in e T
] [:I Moderate |determining equipment reliability.Possible effects in less than 5 years. 04 :
<2000 <2000 G3 High probability that corrosive attack will occur. Device reliability will be . purafil
D D Harsh adversely affected less than 5 years. : g_g&g I "
> 2000 > 2000 GX Electronic and electrical equipment not be expected to survive due to e o e ]
Severe corrosion attack.

Corrosion Coupon+

2 Hy)XeH pgeTanbHbliA XMMaHanu3 BO3ayXa B permoHe
CTPOUTENbCTBA U KaK cnepacteue Bbibop SLA no OB 50...90%
Ecnu B LOA DFC ectb SLA no OB-> Komnpeccopbl *10000 A = 1 MKkm
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O dunbTpauumn Bo3ayxa U BAAXKHOCTU

V' ¥YBennumsaeTcA NNOTHOCTb KOMMNOHEHTOB
v' [loporocToalime noKkpbITUA (Hanp. MMMEPCUOHHbIM
30/104€HMEM) He AaeT, NOJIHOM 3aLLUUTbI
v' Yaydwas 3aWmTy oT Koppo3um (cnom 3alwmuTHoro naka) >
yxyAaLaem TensiooTsoa,
v' [Inokcnpg, cepbl, cepoBOAOPOA, XN0P, OKCKA, a30Ta, Nbl/ib,
Mbl/IbLA, MyX, CEpOoCoAep KaLlme rasbl
OcCHOBHbIe OTKa3bl:
* «[Monsyyas» Kopposuna mean Ha nnatax (cynbdug mean
«pacnonasaeTca» no ne4yaTtHoM naare)
* Koppo3ua cepebpaHbIx Knemm

* 3acopeHue, NPenATCTBMA NPOTOKY BO34yXa —> neperpes Solder Over Protective
o Nickel Plating s Coating
e [edopmauma marHUTHbIX HOCUTENEN 2
Alumina
ASHRAE: Substrate
LiInpKyaupytowmin Bo3ayx : G4-F5 (MERV 8)

MpuTOYHbIN BO3AYX BeHTUAAUKNA n DFC: F6-F7 (MERV 11-13)

Plan View (Resistor Pack) Silver Sulfide “Flower” Growth

ASHRAE: 2
Mpu OB B LUOA, >50 % cKOpOCTb KOPPO3UM OT MblIN YBE/IMUUBAECTCA

OueBugHo, uto DFC LIO/[] He cTOUT CTPOUTb B NPOMBDILUZIEHHbIX PermMoHax
Bbiwe cTeneHb O4YMUCTKKN —» Bbiwe onepaunoHHblie 3aTpaTbl DESIGN 8 CONSULTING




Pexxumbl pabotbl DFC Ha npumepe MOCKBbI

4C° 100%

— T &—’/T/f? — 1 _Z
| s R R sl o,

10.0 15.0 20.0
BharoconepxaHtie d, r/kr cyxoro Boagyxa
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25.0

30.0

O

30%
45%
5-10%
5-10%

<1%

10-15%

[MpAMOTOK

BblicoKas BNa*KHOCTb
(R,A1,A2)
Yrto penaem?




KomnpeccopHoe oxnaxxkaeHue ana DFC

UO/A DFC, BO3MOXHO BaM HYXXHbl KOMMpeccopa, ecnu:

= BbicOKaa TemnepaTtypa Ha yauue

* BbICOKaA BNAXKHOCTb Ha yauLe

= B cnyyae rasoBoro noXKapoTyleHun
= B cnyyae 3a4bIMNEHUA Ha yanue

AgnabaTHbI nNpouecc He MNOMOMKEeT TMPU BbICOKOM
BNAXHOCTU

100% KomnpeccopHoe oxnaxaeHune = 100% Pyct

e,

N 50N o}

20.0
d ;,\\9\;\4
d, 2/ke cyxozo Bosgyxa

5.0

WGAU ‘L‘\
BrazocogepxaHue

DFC un pekomeHgaunn ASHRAE HecoBmecTUMbI ANA PErMoOHOB C 2
BbICOKOM cpeaHeroaoBou OB u3-3a pUCKOB KOppo3umn
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BbiBOAbI

OnpeaennTechb ¢ BEPXHUM NOPOrom Mo TEMMNEPaATypPe U BAAXKHOCTH
[MpoaHann3npymnTe CTaTUCTUKY NO TemnepaType U BNAXKHOCTU B pernoHe
[MpoaHaNn3npynTe KayecTBO BO3AyXa B PErMoHe A0 NPUHATUA peLleHns
OueHunte pucku ansa NT 1 SKOHOMUIO ONepaLMOHHbIX 3aTpaT

MpMKUTE peLLeHne No KOMMNPECCOPHOMY PEXUMY

AN NI N NN
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AHjIpeeB AHapeH
Benyliyi 3kcnepT no CUCTeMaM OXJIaXKICHUS

HOoA

ATD (Uptime Institute)
AOS (Uptime Institute)
CDFOM (EPI)

CDCP (EPI)

ITIL® 4 Specialist

[dc]? = data centers design & consulting

DA andreev@dcxdc.ru

/7 2\
www]  Www.dexdce.ru
\\ //
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