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Do Fio. Bk, BXa VT o, RTFEHEHACOBAD L, ICT B2 IR L THEFAIC
BHT DR NLEEIND, TOMBRNT —X X —ThO, BAT —F ¥ —WHE

(JDCO) 1% 8T 2 IT e 2 BAIRRIE L2 R K SEHT 2 72DIEb =B ase ) &
ERLTND, BEMIIE, A v —3y MO — =07 — X @5, EE - - IPE
Al EOLEE AR E - EAT L Z IR b LB OR AT E LTV D 9

T2 F T ORI L DA R ERNHE SN TWD, OO —H%
Figure 1-11 127”7, HWMBEa LV Ea—FELI LD, (T L — 25, LHE, 4
7 R, WONCEEOH: e EORIK TR S D, TERIBE 2 v Ea— X ERRIL, 28
2—Z Y == (11%). A bL—2 (19%). WEEE (5%) 2EDIT &) 2%% 5O
H—J T, WHEEE (12%) | BLEREE (3%) 72 EOBRMAERS (7 v 7 Mo) M@k (20%) .
avwr REUT (4%) 72 EOIEIT A (58%) #hHHTn5D,
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Figure 1-11 T—2 2 —OKREERNROH (L) LZD55DFHREEIEL—2FE (Datacom
Computer Room) DORKREEMNROH (F) [10]

11



113 T—32+E 8 —Z2RYELER
IHNETICHAZEY Fifif 45 ICT FEE XX DT —F B H— @Hﬁ%fﬁ@ ES/ONES
WERED TSNS, BT FVFITHTHIRAENVHBTORENRRLIAENDS (Figure
1-12) . ENIZ B Z a1 T b [EER CHIMEMIIZH 5 (Figure 1-13) . & £ 2 7 #BFE
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IIMHER &< . T v 7 BT 0 OMFGATREE /NITFE 4 |\ < 72 2B & 5, FFICHES TiX

INAIR—=RA— LT — R A —DERNHEZ TWDHT28, T7y7ét@®¥ﬁﬁ%7%
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RENANXNy 7 OF =222 —RN#¥a2 D 58O —2L LT, T—FEr¥—0D
EFEREBEZ BND, A F—Fy MAT NI EAEFIZ 2000 FRICE L LT —2 &8
=% A%, 20 FLLEOY—— L — LEEPEINT 5 R & 2o T % (Figure
1-16), AT OEWT —Z o X —0N (£ 0 A TEH LT ohnd 2 &)
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114 T—2EV8—DEIXILF—LOER

THR L F—ITEEENBEORET W E LTHOLNTEY, HHROHEEEHEOK
1%. A ADWBENEOK 1.5%% HH TS L HE S [12][13][14], FDEH & LT,
B D 7212 ICT B MER 2B 2 HE T % 2 & ICT OB ENTFERT
MBBRAM L RDT-DICENEMHT DER S AT LOMHEE NN REN L, BRAE
MREWTZOEINEEDBREN & RENRZEF HILD, Shehabi HITKEOT —F 4
— ORI D Power Usage Effectiveness (PUE) % Table1-2 Ti#E L T\ % [15], Tl
LD e AR NT =S —a R MR T — 2 2 —TlE, AR A
#140~60%% 5D Z LoD, FriT, EHRM (EHEEK) 37—t 2 —DEEE
J1DK) 10%., W EIBEARIEAT 30~50%% 5D 5.

Table 1-2 T—%t %2 —0OHRER PUE (2014 &) [15]

Space Type IT Transformer UPS Cooling | Lighting | Total PUE
Closet 1 0.05 - 0.93 0.02 2.0
Room 1 0.05 0.2 1.23 0.02 25
Localized 1 0.05 0.2 0.73 0.02 2.0
Midtier 1 0.05 0.2 0.63 0.02 19
High-end 1 0.03 0.1 0.55 0.02 17
Hyperscale 1 0.02 - 0.16 0.02 12

Bt EN T 5 BEBRBEREESCALTERBEST — 2t ¥ —2 BT 5 B3I

> T, ICT #es %aaT—&ﬁ/&~®éIzw%—mi%%éM:o&ﬂ@ T4t
YA —HERIT L o T, MR OHEE ) ORI AT o 7tk (17 7)) o=
n—3a AAtfikg (F/KVA) OIRBHEIC SR 5, Wb EEEFI8m L5 2 &
SIEFICERLRE N, S HIZ, REME~OBLOEmE Y 25| BREGHE Rt 7] RE /2 B %
H1% (Sustainable Development Goals, SDGs) (ZHt Y #HTp /3G 2 Th Y | BrRBEACR (Mt
ERIRBEALXIR) L LTCOT—F 2 I —DHTF LT —ALOBEIIS HIZHE->TE T
%o

15
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(1) ICT ¥23 D HI 7 X

ICT #ss B R OHBANG Ui, RICEm N EEHADn 5 5, 2mUE L X, GHET 7
ERNLRWERZER TR E WRAT 7 2N L ICT s DERNO a U R—x1 2 b
EIWHIT DR 22 5T b s, G UCEI Uik, ICT MEERPN CmEIE o % B R1
LT CPU 72 EO@EBEEEIL N SRE L E T Vs — & THEECT 5 % PR 7 2,
WA ELEEE  (Coolant Distribution Unit, CDU) 76 O ENK % ICT #2FIZEA L THE
FHEEIZIRO F T e a—V R — 0 bBERY £5a— LV R L— AR ERD
Do HIEIXEIEEE ML Z 5072 ICT s DR L T R CTEKCHEL . %E ITEIEEE
DS DA ZZRTHEST 52 &b, Wb T —F B ¥ =D AT LA S
Do —HT, TRTOPEE G CUELT 5 HABEET 5, MHENR (Ll & ot %
FFob ) IZICT g 2 RIB LT 2R TN Th 5, ZDHATIL, ICT im0 Wik~
7 ERO AT IDIZ, ICT s B IRDEEE N /NS THZ LR TE D,

AR DY |, 15~20kW/7 v 7 B X DI LIV TIEEIEER Y Y 2 — 3 Y ERGET 5
VERDH Y ERITED—2DFELE LTRSS, "M ANTF—~v A -ara—
T4 v 7 (HPC) RRA— /"= V' a—4% T, InXOnHFEOR AN —KAIC/2 0 o
Db, LinL, BEDOA—I—-O ICT BHNRET HBEETORGDOES S, —F
AMMHETH DL &, £ L TCEIEBFICEBERORKEESIT 5 2 L ~0Ri e & OER
Wk, AHOTFT—F 2 X —TIEZEHEANKEHE 5D D [16], AFFETIL, KHRD
ICT #aidoa o & L, 250 ICT BERMOEDMEID T D2EF T AT Kkt &+
5o LN, ICT BT v 7~ v v MUlOBHI 2O (h—~—%) LEET D,

(2) ICT #m D =1L F —{k

FT7 4 AR (A Ea—% T AT LA B, KOa o — 2 ——) O
EEAE =R VX —HECTHIEBET XL X —2A % —7 17 F A (ENERGY STAR) 72 & ®
FRREHIEEIZ K 0 | ICT B8 BIR DA = 3 L X — b3t T %, ENERGY STAR T, H—
R—1Z5%F U TR IE R IEHEA~ DA T2 TR 74 RVEEOMEEHORE, #iE5%
KHTND [17], EBEIZ, SPECpower_ssj2008 THIE L 7= ke &L THEE ) OB 2 25 & |
PERE L BB OB ENNL EFBEMIZH 25, 7 A RAREOHEEBENIZIETFENTH Y |
B RN —RNHEALTND Z LR THN S (Figure 1-17),

16



Historical Performance and Power Trends
single-node 2-socket systems

6000000 @F= =5 600
Performance @ 100% (ssj_ops) 4
5000000 W o 500
:
® 4000000 W 2evesnnee | 400
8 . e
° PR — 2
Z 3000000 ® -' 300 5
c
E 2000000 \/-_A\A/\“ o ?bwer@imww i 200
5 "Ql.
E \7 .‘o-.u.
1000000 W | 100
...... I v
ol dle Power (W)_- 3
07 08 09 10 11 12 13 14 15 16 17

Q4 Q4 Q4 Q4 Q4 Q4 Q4 Q4 Q4 Q4 Q4
Publication Date

Figure 1-17 MREELEBEBHID ALV K [10]

T A RREE e B AREOE = L — (kD72 D12 ICT g O WA TR EE R A
DIBEC iDW@Té%ﬂ??/@E%ﬁ%@ﬂ?é%@#@@ﬂh%hfﬁ o L
LT, ICT B DBOAREEZ XD N 7 7 [BIREE O FIRZRE L, MRS S OIREE D BN
W7 7 v RlEREE PID il 5 2 AT AR STV S [16], ICT s ZVE BRI M H
T HMEE Y —OALEOFI% Figure 1-18 12, WHAIRE & WK 7 7 v [EIERE O F RO BfR
D% Figure 1-19 (24, £/, KV @ERNE T 7 > Ol & LT, 2 A% HT) (Multi-
Input Multi-Output, MIMO) #l#I23M2E ST\ 5 [18],

Figure 1-18 1URY a— LY —N—DEE+ H—HEDH [16]

17



H
—_
1t
!
£

Example Lower Fan Speed Limits

100%

80%

Baseline Fan Speed

60%

40%

20%

0%

Fan Speed (Percentage of Max)

0 10 20 30 40 50
System Inlet Temperature (C)

Figure 1-19 ICT #2350 RARE L AR 7 7  EEHOEZROH [16]

(@) T—H B H LR AT LR

FT7 4 R LT — 2t o X — D2 AT AOK % Table 1-3 127”7, ICT H
DIFR IR BEA T 2 BT 5 7 DICFEM A E L ChEERE1TH 2 &, 2R o s
T ORI K O AU K 5 N 72 & O BEER 72 = 0L ¥ — 4 # &30 T 5 7o 012 @ BREA T
52 L, MREANBICE DRI ED 2 <TOICKEAETEIET A2 L2 E
INERFFRE LTRIT oD, 7o, MEARGENRI vy ary -7 U T 4 WVREERTH LN
Hiz, KT% SO EE %%Ct@m%wv&wvﬁﬁﬁﬁﬁ%ﬁﬁﬁgﬁ%D ZEH T A
T ADEIRIC X D ENIBE EF 28T D OIS EWEEEA RO s, &5, ICT #as
IEEREE 2 E S | TR, HEER ﬁiﬁﬁﬂﬁﬁ_ﬁbhékw\%h%;ﬁmf%éi%
IR S L 70 D, BRI Y | IEEVEE BRI ST ASHRAE TC9.9 D BREE A
T TR R T S, FEMICET A RN LTk, AAT —H X —Ha
(JDCC) 7 Uptime Institute ® Uptime Tier 72 £ 2552, AADFEFIZAI L7z A A E
OREHELLTHIELE [FT—2r 2 —T7 VT4 A2 ¥ — K] BRELGIHEND
(Table1-4) , Z OIEHETITILEALIZOWT, N+L (T 4 7 3) NR (T 47 4) L\ofo,
Wb D A+ TS A E B THEL TS, —F T P SITZEdH:RE O~ 8B
@¢%%ﬁbf%£ﬁﬁ%*%é\&%kﬁﬁﬁ@A7/1%%ﬁbkﬁﬁEaﬁ®$&
ERRLTWVD [19],

18



Table 1-3 F—%+t 248 —D4HH [20]

H H F—sb v — * 74 A
SEPELFAT | 300~2 000 W/m? 50~100 W/m?
(G # 1)
MAEREH | 24 h 365 HEsedEiE | M RGERR
JEHIE | EE HE + IR
Hnpg AT S + iR
A TR LR §ﬁ££®Y7bm
P& EE SR B 50~300 [ /h | H A5 L 10~20 [Fl/h

Table 1-4 T—REv2B2—T73 T4 REUF—F (ZRXBBORYE [21]

BTATZULNAPBEL TV, T—2EE2—DY—ERALANIL
Y—ERL AL

- HEPAKRERBISHL T, —RRYLNLORSESBREINA TS,

F47 A1 - BRNEFBICHLTAVEL1—FT 1 VI Y—EAERR L TRUTEIRE I H5.
CY—NEAOT I ABEHIREEN TS,

- BET BRIV FI-YORMERYE - 909.67%L L

- BPAKREXBRICH LT, —RRYLNLORLSESBERENTOS.

FA4F 2 - REBOBEBICHLTHAVE1—FT 1 VIV —ERE#R L TRETE2RE N H 5.
s Y= NEAOT7 I L ABEHIRESN TS,

- BETBIY FI-TORM:EENE | 99.75%LUE

- BEPAABEXBICH LT, RBEHIUBOLANLTORRESRREINTVS.

_ F BROX DT F U ABRE—BEFBO—BFIRFICHNTH, AVE1—F 1 VIV —ERAEHRE L TRETESTRBAORRE
T47 3 BB,

BB KUY —NEANO7 7 ABEHSREEINA TS,

-BETHID NI—TORBERYE - 99.98%LIE

- BEPAKBERBICH L TT—RRLORLUEERSE. HPOAARORRLERICHO LN TORKBEDSEREINA TS,
- RO A>T AR E—BRBO—RFBERICHENT, FRFIC—BHBICRESRELTHI 21TV ITY—ER
TA47 4 ERBELTRHETES. JUBLLNLOTTRBRDRZFEDH 5.

- B, @Y. Y—NEHICSYIRD | TEREAO7 7L ABEHSREIN TS,

cBETAHIY FI-TORBESFM - 99.99%L L

EEEE —BR
28 (No. HERE T47 1 TAT 2 T47 3 747 4 %
%% 1| BRER - ZEHHROTRYE N N N+1 N+2
| O e B B—gn s i
WRIEE —BX
58 |\ FERA F47 1 747 2 7473 747 4 %
1 RERREORE RERL BERL BILLSRREE | BuliSREREE
2 R e RERL 12880 24551 4smm
4| EEEROTEME Gormmous RERL RERL RE 2E

(4) ZER= =
ICTHERIZT v 7%y ERXy b (BUF, v 7 TH—32) LI ERICESH SN
SCREECEMSIND, Ty ZIXEIABUMSIZHEIL L7194 0 F 7 v 73—k CTh 5, ZD
B CIXICT g & 7 v 7 O-HEDNBESNTEY . 1E 19 4 F (482.6mm), &S 1.75
A U F (44.45mm) O ICT BZe ZF5 i rTREZR L 0 12, ICT a2l ffif 5~ b L—)b
DIESCEFROE  FRRD N T NS, 721U LW B A 1754 » F LED TN D,

19



1% Fi

LIRINE, ICT B2 OB DM E N LA Z 6N TE 6T WX REG (FEER) L CICT
P& OWAMBE DS EA-3 DRI LT LI RRZ T biviz, BEME T ICT fe&s OWIATREE
Db EWEFTICA DY TRAIREZIRET 2720, @BRMEERIEUCEED V22501 %)
REBLT L -HERoTE T, Ty 7IZ#H#T 2 ICT s omE 2T A2, WM &k
KMz Zn LI ST D L PEROBFIEERN I S, HHFEREE D, ZoHNT=
— WV RT ANy T A LI (Figure1-20) &MEEHh, £< OF =2 v 2 —THRAS
nWCTwb, 22m7 v 7 OB XL Figure 1-21 ISR T# YV k4 THDH M, a— /L K7 A )L+
By b T ANTGROFREFHEAIEE A ETHY | BIERIA « 5 WK H OTRCETRIA - K
ERH ORI S5 % HD 5,

Figure 120 I—JL K7 AL - 7Rky R 7 A ILEZR [8]

20



H
—_
1t
!
£

Hot Air Return
to CRAC unit

Hot Air Return
to CRAC unit

/»
—_—
HTKiee

N

o 0 1 ) 0 o 1,
\CLLLLLLANLLLL L LD

Cold Air Supp
from CRAC unit

Hot Air Return
to CRAC unit

N

Sy A
)
NN

AN

Hot Air Return
to CRAC unit

\

\

(LN LY

8

S Bl md g

\¢

Figure 1-21 ZE&Z v 7 ORHEAR [22]

T=H OO —2 L LT, KEEMRRNEIT bND Z L a7, ZhE ICT
Bt D FLR T FZ)F L TR ORI E 2 2 S ICT #gs O HER O IR B 2 il 3 %
ZLEEHMELTWD, TNMICEREOENT 7 OEEEBENTIRE L B AT LD
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TADEREL D, LU D, CFD fi#fTiX EDERZET MbT D002 L o TRERN
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