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AN NELEPLOMROIAUIFK, e THBEBPLOHBSHSRARNCIFRE., —R 2
WIEHEERMERAS EZRLUEPIL I RRRMWM BRIFIRRW RN ERRNE . —LHiEHR
HARAREHHLARNE, BREREBOMR, Intel, HMHBB<SET APC 30 Sun
Microsystems ENTES 5 THRXNEARETRE.

B, BEEAHEPLANARNEBLZRERNY, BERMEANIIALEBLE, UR=H
EXNERBREBISZAE. SHABXHSE 63 SBRH (MEPLIMSEREBLERR) XAk
B#1T TRBAONN . ZBRBO—TERLM, SXONEBHEPERPHETRELARE
BRME, HP—HBZREBHE, R—H2EMRELHE. EARNNAKBEEBZIFE -1
B, ABEBEMNHIZIAPRRRSNER LS E#HTHR. RIFBBPLONHERRZEXIE
e, BNXRRTTEPN—RIFR TR NRFRLUEP SRR BT5E.

AERBAENBIIREEARRN, FAANKNERERYENRETESSMH EMRBBLIMIE.
BFEamp LEREEAVEREEARASL, RILEREBARAENOMERYENE TRITOIFERL
B, HEMBIELER. XORBPERNMEREMEYREBNNPIENSZEN, MUE
BB NS RHATIRIDNIXADIIE .

BEBHERNELTZMBEBPLNERBE. B2, IHPFNREBIMNFHNHITEN, RE
BRR:

1. EBENELIHZMAEAE, #HMIZIOZIHOIFE.

2. HEPLPEAENDEARFFNELADTOEREARREE.

AEEPRFFHNBILEZMN, HEISEHNRPRBURNRSNTIFEDFEBE.

LS
AR

B, —L£MENHEPLBTRATRENRMIGTUR BROEEBRAR, BITHER+IMET.
FEMRES KM, HEPL (RBEFZARR) AGTHNHBRENUE-RIF 30%, B

HEZEER. BFEIHIXRRETOVRRERKEZEZTLUERE, AMBERENBEWOERE
23, ZNERERZBTIRFIER:

IT H&NBRERRET

ETTEBNERBE (PDU) HERET

UPS RAMERIXT
BTABIRRTFRANME IR, X —51800 T U LSO BAERFE

AEIE=FP, ITIRENBRE UPS ARARXRLERATES 0. IRKE, MNEREN
RIMELAFBFLAFNLZENARRSHES. Wi, T ROVERIL UPS REBJEMH,

EAHIEPOTURBAFRBNEHIPE UPS NBE, STERRAIEEERBENBRAEM
EREBNYRRETOER. BETEESOREBE DREMILERSHEPL DI BAEFRFEN —

TEERER, BAEZINMBEENREZMIER. AEBRBPOTEIAARFRA 400/230 V 89
EMECEBATE . BXRAICEMXAIA 400/230 V MR BARERNIFMITIE, BSLE 128 S8
RH (NANHESBEREARESHEPLHE) |

BAWR, BEREEDAIUINESHYER, IBETFTE=TRE:

1. WFTUEF BRI UPS ESHIER UPS
2. B2EBAE (PDU) PABHEES, BEITRD SRS
3. # IT REBBRASHIEWIFLLSCATRBAIRITENBN
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FERBNABEXEIRRH#T T BN, HEBUTEE:
* H—AA UPS RAEBIREFRZIBINIA UPS ANZ—,
FILMERESHER UPS

o EBEPHEE[EMEMTH-—TERRER, BRIV FREE GBEPER
TESR, BEFLNSVMREBREPHRELESS

o AR ITRENBREERNERBANG, EYERNIMRIGHEERLRMDZBNESS

RBE#—DIEERE, JLUH

WZEARNNENH, BEREBEDEARRNBILITREESERS 10% 2 30%, B2,
EUNEARZTRIFERSSFSEA S +FAETHNRFZFHITIHEEN L -4, BRENEARLBRE
5 BRNRRIARBARAEHITHEILL, BEAEBH. LRIE SRENTELEFRE
BAENX, ERNZRINE SRROTESZH#HTNLE.

AERBPHHERE, BAIREHIALRERARAECLESHEBPHRREARR/NFASEEN
WE, PLHERTPXTFIREBANASHIERENERSIEAERS, EERHEHRN. 5XF
X-RANNFERERMXENRNARNZE, ABRPBPERNIMEEAIESREIIINS
EHEH.

ENEHNPAR, BRERXNSHHEDL, BAERMRBEARITHILRE, HP—RAZE
FIMEHER 400/230 V ZIAELBARSE, Bailt=FBAZIIPABEIBPLO L FERABX—R
%, F—MHRFNETHZE 380 V EREBRE, IARRENCCERTEREMREN IT IR
BHE. B 1708 2 AIXRNRENER.

400/230 V AC

B 1 RAFE—MiEE. IZRAELENBAZINEEBRAN—HIARBARAL. BER, £B/IL
EMXATENRBRED, UPS BFEN 480 V IRE, BILERPNARNS—TER, URER
1% 480 V M EBREHR S 208/120 V XM EBHIECEBIERESS. IWEPRETRBENEESRE
KEXBIFE, BNED 230V 8 IT ARHEBE, RBEUNEREE UPS HIRILBE.

380 VAC

B 2 BR TR FPiERE.

XE—fERBH 380 V EMELIE. NEX—RIRMII, FRIRT
LA 380 V EMEBIZITHY IT IRE. XEPSHWXMARRE TS ARANERBHEBEE,

5130 300 V, 380V, 400V F) 575V, BR, SWIEILLZHALLQBIER -, INRE
380 V ZEHBEFNSEINE, ABRBPHIDNMEET 380 VHNERARL. HES, NT
B—-ARFMS, 380V EifEEH0 400 V EIEBER TMRARNR B,
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UTBAN BEERNBEEN, URNZHFE - SAMBBRCNOME, TRILERIETED
FiRERRASHBHONS.

BB =185

3ERTHREMEBPLOERASYEBRARNNERHBLE. BEE, XRREERBE, B
REDHEIRMPEBDEHATR BBIE. WHBLABDN=TED:

e UPS

o EEBMm&

o ITIR&BIBIR (PSU)

IR ENIE

EERBHOBELEDI RO ERX=THBLEBDOIRERLIEF MU, HETRHHEY
EBRUNABHRL, NMEFILHEHEBLEPETHONMERGDE (0B 3 RSBHIFLRAR) .
BE, XEMRIMBRIBAADITRE, UENMERREE SRBBREENYUERHAITER.

MERBL EZPIMRERAE R 50% BINNE, BRANXREPHEERFIRERRATILE 50% b
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FRBMBRZITHRE (50%)

UEHIEFRMRE, REARPOREIRAE-—BAKX, MIBMEMNARABNRLMEL.
BHBHERNRTN—RBE MARETHZORE. Blt, WRAEZEBHBLBPETEHRD
BISEFRETA, NitEEHNEFTRERXREFEAEE.

ARBHRZ-RAL, UKD XEH B RAARZENRN, BXBOEMNIEFRE
Ay, EXBRBP, HIFLE-PEARBRERENEEA, RERPRRWNTEAEL
EEMEL., BUEREEETAR, BUTHERIARESEREBREE-TSRR, AM
BHCRAENTIE, BR, ZIHAZRELIHMEENEMEE, BNECRUERERE—REAR—
RECHNESA. AXREEP, I=THELBEDBONETAH (SEN—-D) RIEEAE
89, BAEREBREPESKZEDTEL FZRE ) .

TSN ABRRLLBITRE LS EREBIY, ik 50% (ENEERR. HWEELTHEDP
LFABX=TBANETRFAZA (BZRLEENE 3) . TEAIBINE 50% HARSHIED
INX =B ZBHIRR

e UPS

FIETR (IN) REE, 50% BHENETAE. WTFUR 2N) RE, 50% RIARKIETR
# (BIERT 2 T UPS ZEIMBERE) .

* Tk
5 UPS A#E, 50% 2IFTUR (1N) ks — TLRIETRR.
NFRBUR 2N) MEARLE, 50% SBRRBOKAAR (LhrL, ZEBSHFERNR
BRI R 80%, MMEEZBRBOAHLIRREN 40%) . FRIZANZ, TIEEQTIE
ST, HENETABENBARRZNEN, BAEBNNHARELT - T RENSLUX
8 99-100%,

o IT 8B
ITEE—RAE-— IR TAERR. FREFL—BRNRS[BDP, 50% BETAHRLTIE
TEENDEMLE ( ‘=R ABNBERER, RJ{[IHHRELTX KT ; 3T
ENBENRSES, 50% RARKNEITAR (BIE 2 THEZEDIBEAF) .

ENXBRBEENX=TEBD R ROSLIRMREBLET, BETRBLT 50% tRcHze,
BRHBEFSEAKRER, ALt 50% ABNARUEHR+PEER.

UPS B3 %

RMEBLRMLL UPS fENER, DZAITRECE D4 HHEMEEEMDP, ¥BER UPS (B
RN “ERETT =X “Bfids” ) MREREBDAL,

AEBRIBIZZAR UPS mipth, RE~oOItEZ LML, LNERENEAM
BIMEAE, INTNBIEEHTNE. BRNE, BMBESKMIFSE
KOOI HA LR, HARENARTGOISLIRIERE. EXRARDNDP, FHiE
REABILFEMERA S LITIRIISLIWENEFNIAENRS UPS 83 —

EHIE. |
UPS

4 R T NEAR UPS F1ER UPS RAZEBIME. .

i
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Rt UPS 58It UPS BIMELER

] ‘ | ; —
Symmetra MW K3 %4 96.2%
—— APC Symmetra MW 1000kVA Delta
HIRITM UPS
— APC Symmetra PX 160kVA X
it UPS
APC Smart-UPS VT 40kVA fR#i%
233t UPS
SatCon AE-75-60-PV-A 75 kW Eit
uPs
| T LBNL SR REGRELRITH UPS
:‘; / —— LBNL S{EREOTEEITH UPS
\‘“ /!
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Ak
R
25% 50% 75%
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(Delta 3% 3ZimER)
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(MEFFIRITRL)
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(11$§;Q§7 ||.EB)
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(Eme)
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AABRIBY 3T R UPS R e #{E

1,000 kVA APC Symmetra MW Delta %1% UPS AN 50% IFBIMERERBIN 96.2%; 160
kVA Symmetra PX X5 UPS FERAE N 50% B89 RK BN 95.7%; 40 kVA APC Smart-
UPS VT %%k UPS £RAHE N 50% IT89MERRBI N 96.3%, FrEXL
HEEWR LT TOV WIALIE WINE. RERBIHASEDER -
FEBEATEEN, MBEETTZERBAANFBLENELNFLE _E

TREFERBEFHNLUATBRREN. XRONTIZER Symmetra — m
MW, EFEREN 50% I4B93TREBERN 96.2%, AE

UPS Il m
ZEBENMEBEERS AL, 75 kW SatCon B RHIMREN R
95.8%, (EIBEXRPTRENNEDLTRETUREERSE, =) m
EXRIIEITRR FROZ LIS NANE, Bt oG KR st_

SUNEIR UPS, )

Eﬁ%@%ﬂiﬂ?ﬁiﬁﬂ’ﬂ% LBLN 7t 2005 FF8)—IMARPNEN R RS MR FE R UPS BIMEKRR
Bl

AAERIBY BT UPS R 3= #{E

EBRINER UPS milpd, ;8E-SHSEMAERMA 380 V ERRBAKNER., MES—
TEBORAMBAERZSMRR, EINEEAERAHEBENBMEEEREN 380 V BREE
&E., Rig, Intel 5ZREREBIZHBESIE, HELMT — ARV, ABANERLE]
% 97%; ‘S —RELFIE Netpower LabsFFA L T — 3R 350 V EHift UPS, ATRNIEHIEN

96%; ° LBNL A7 T 43— RERAE R UPS 89E

BB EHNEMEN 94%, EE= O ATINEE BRI EOR S
(94%. 96% %0 97%) h, R{VGHEEDENMIEH 225 % 50% B4 8 M &
(TARSH. EEE, Netpower Labs FFAME REA 1R
UPS (%R (96%) TTAL LB ENIE, BsEH 3 UPS  96.2%
RISERBEA. B4, TR 50% b, HYE B UPS  96.0%
TR T 96%.

LN E

Rift UPS B UPS 5 IT ARZBHIMEA —REBBELRFE. RBOKNRRT=TEXR:
TYERR. MAMBNELKE., STHEPLEBENERDEMTREAGNLL, WIEEFR
LHRFNE R, FRITEDDIRGE,

! Symmetra MW - TUV IR S4RS 21113774_010, 2005 £ 9 8 26 H., Symmetra PX - TUV IR
£ |S-EGN-MUC/ed, 2007 £6 B 12 B, Smart-UPS VT - TUV iR S4R<S 21113774_008, 2005
F1M/A118.

‘ZBNMNEEZEREIRSDH) SatCon i,

http://www.consumerenergycenter.org/erprebate/inverter tests/summaries/Satcon-AE-75-60-PV-A.pdf

P ETOHOSEER IR ERS . “High Performance Buildings:Data Center - Uninterruptible
Power Supplies (UPS)” (SMASERF: B - NE#eBiR (UPS)) , 2005 12 8, @ 17,

http://hightech.lbl.gov/documents/UPS/Final UPS Report.pdf

* A. Pratt 0 P. Kumar §Z@49 “Evaluation of Direct Current Distribution in Data Centers to Improve
Energy Efficiency” (IHGEIBPLNERRBRFELUIRSEIERE) , The Data Center Journal, 2007
F3A.

° B9 Stefan Lidstrom 7£ Netpower Labs E##BDINRRAS EFFROVER, ARENEBHCHORE
BRXK=E, 2007 F£7 H128, EZRES PDF 195 31 ;1 (67 ;1) 55 8 LIMTH.
http://hightech.lbl.gov/presentations/dc-powering/dc-stakeholders/1-Voltage.pdf

L DHRHOSEKBERIRE: H@E “DC Power for Improved Data Center Efficiency” (ELfieB 2012
BSHEBPLHME) F 57, 2007 F£1 7, KRES1,

http://hightech.lbl.gov/documents/DATA CENTERS/DCDemoExecutiveSummary.pdf

e £ E8 S, — HUE PLRHAPIL $127 SBRHB ma2 7



5
HLHIRE %%

HIEP LSRR B S5 EMEEHNELER
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99.5% i
| \\
5 | T
& 99.0% |
|
|
98.5% | % - SRRMREN 1%
|
|
98.0%
0% 20% 40% 60% 80% 100%
AR

NFRBGE, —RIUGITEHMEANRE., KSR TBHEENMESSESL, MALLSNF
PWKEBFRRENEN. HARENRITHEBENEARNARIDERN 1%, HEAPHRTES
RABOFEHAMIEL., BHRABBRE— ¥, HAREBEVIRENODZ—., WFREN 50%
BEIEPL, MAME—ROAE 99.5%, B, RSHBABPLANHEARFBEZTURBALT
8.

BEE, ME2ERRE, F2XRERE, T BRHEEE
BIREE — ¥, SRRSO BTANE sk h 50% BBy =

B, BYEHTED, HEREASSHR - :
RAZSERRGZELINETREES, RimeB itk 99.5%
BB Mk 995%

IT 8RB

MR T IREHERB—THASTAERR (PSU), BTRHEIABIRIM
BEEA 12V NERSL, #MINBEPNSHERTAGHS, X
& PSU NEGHMRIER TS,

E%ﬁﬁsﬂﬂﬂﬁ%%%qj, PSU ZERE N 50% MEIMEALN 75% (FSR  H—
e -,

BE, #R48 Sun Microsystems (B 7) *f] BZA\T (B 8) A%
BEMNERHE, MEAIDHEINMZTESMETAFE THRER—REE
90% FEF,

it TLI R

TERR “DMRNDERARN P, SHFHAFRABEERSBRETSRIBE 12V BL&ERECHEN
KIDRER (Flg0 1.1V, 3.3V, 5V) , PSU BEEBEENB/DN—TER, BPa8TFia.

S EEBCHOEEBERIWE:  “High Performance Buildings:Data Centers - Server Power Supplies

(SHEERR: B - IRFB{BIR) , 2006 F 12 A,

http://hightech.lbl.gov/documents/PS/Final PS Report.pdf

° 8§ Mike Bushue 7£ Sun Microsystems ESEHUIBIMNERAS EFHOER, BRENZESCHNORS
ExREW=, 2007 F£7 /5128,
http://hightech.lbl.gov/presentations/dc-powering/dc-stakeholders/1-Voltage.pdf

" B3 Paul Perez RRBLBADEE HIETIHEZARFITS EAHHOVET, 2007 £3 858,
http://www.uptimeinstitute.org/ijsymp/index.php?option=com_content&task=view&id=45&Itemid=61
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ERNESTEIIXALE 2 80.0

%, 19T NTENEE g \ 1A 10V TR HH R
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AHESIL
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BIN\BExXS 8589%
BYELNEAIE
87%
86%

SH

\
/

e
Pl

IR
BIELER

+x2

178 /950% AFH92Z4KA7 B
MBS
%s"_gﬁ;"fﬁseo V BRI E

HIEP LSRR B S5 EMEEHNELER

A & 0
s v
. e ——

iy e
// / -=- 120 V 223

4 / 208V ZHE
=240V ZHBE—
./ - 277\ B
240 l 360 ' 480 ' 600 ' 720 l 840 | 960 |
HLThE

#£ Sun Microsystems BRI, FRAEA 50% IHREBRRRE 89.5%, HRENTINRM
DN 1%, ETFXLBRAIENRKRBZBBRAINEK (FKIA 400/230 V ZRBRIGER S 23
L 230 V NBEIET) , EMNBUXAETRAINTEIE 90.25% EAXER DPHRZSBBRENEE
TMALBRER,

7@ 7 89 Sun Microsystems BRYERE D, ABIE— R MW@ NIZHEE 380 V ERBHNBREN
WERML., BPRTR, EAEKN 50% 0F, ZHLKLE 220 V ZRBBENURHLS AL 1.5%.

Y SHRDPESFEALL 1.5% BOHRBGH, KITBRECSEENTRBRENRFE 90.25% 1810,
MIHBEEAER N ERBREMERLE 91.75%, ERAORBPHEESND, FIVGXHX — 250
BYTTRE R/ ITIELBIIMT

BEEESME (Bik 94%) NERMITE

2008 @M. BFEXXLBFENXIRY REBEALE
KA, BUAHRDTESNE, BN, fashh 50% B ey E
RLCEIEZELA 380 V BTN, 3

KEGHIBEARLSIEE 1%. THRBITHR 90.25%

BERBITER 91.75%

HEBABOBAEYERST LR UPS R MAMERUR IT 8RYRZRNR, ZRIHE+DNEE,
90K 2 PI7R:

HiREe 91.75% | =87.64%

1.25%

90.25% =86.39%
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B, SERRXAARGELL, SHERARELRBYURLERE 1.25% BIMERME. WHHE
FREHBLR EHMBEINETAEN 50%, NBPIUEE, WERHBLEAHN 50% i
BRI TR, XIRBAE 50% MHENRAEBEA, AEERNBEENL.

BHYEREFHNNRABREBAL, ENHBEBPLOERIDENZIMEESFH DO, FLT—
.

yﬁ%ﬁﬁ%[pnhggﬁﬁ EBRZPHITREREASOLBASTEREZCNBETHEP LD SIFEENNEILL. B
LD%%nggﬂn W VECEBIRFE, TURRHEPLNRE, #MERETIAH. B, EBRAPHENT—
=z U0 REBEE, LR EUIHEPLNBEDRFIRFM-—RUL., B2, BREMIRFA 1%, FALE
FHIEPLNEBAEKERRES 1% AL, hrE, RBMEREA 1%, BNBERRNEABEN

KRE 1% DA,
REC BMR R S BRIV IBE OISR EITIZWNT

AP=P-P'
AP =1 —[(1 - An PD) x (ITP + PDP + ACPP) + LP + ACFP]

Hp, P AEAERARIFE (U1 EASR) , P NEBHERTHLEHINFE. K3 WARP
NEMERTITEX, FRHETEISEE.

BRI iL
%3
PR IT RSN FEERIBP L BIEPFTSMLLE (FHLL)
FREIEEATHE
rHEIZEE BEERBEERIRPOEBEPHSEHLLE (F5HEL)

=RHE EARTAMEL) ERBEPLENRPASHILE (85 tk)

RARHBNFREAENBP OS2 PAENLLE (85EL)

BEZFMFEHBEP OSHRPASHEILE (85 EL)

AERXEERA LB EHEPLRAIDR TFEBENARGS, JUEL, SENEARIDFEEL
SEBMEREHLZLER 0.75 I 1. XTWKE, RBYEXRRES 1%, BSHMBEFETRE 0.75%,
HEPLIDBNBETHNTERBYENEL., XI-BRUZABNET, BAKBPLEIREED
D (RHESHARR) AASREREAR, HEARREBARAZHNHRFENEE 3
73, MRASTNHESRFEPEIMLAI N 885> (FERISABNEIMEL) .

URN E-PPEEORMEESERRBHIRERNUAX-11EITRE, RMNRZKM, BX
MEBFIRNERBMZSHEBHE (1.25%) KECIEBEMEE 0.94%.

WRN E-TPESENZAE L SERLENHRERNAX-HELE, RIRSLZMN, BX
MERBENERCMESHNE BHER (1.25%) HEDIEDBEMRERE 0.94%,
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BER, X—AMPESEMARDATRNSDIONE. BIBENOTAN, Bkl 380V BR
BEAHTENE—REBL, BUMBDLNBADE~E “RESIOENZMm” . "SEE, B
TRERFI, FTENE—DERSTRREDEAS —RTHNBD (REEFATNRE) .
WFRTEHREENMLHEDL, “HLTTHREALL IT AL 20%, BLERBALD
FENE—RHE, REEHEDLHIBEDETS 12 8.

B 9 [ TradeOff Tools™VEF T AR FIHREHBABHIUE, UERABRENMAQNGE
TRVEERSHL, EBEILTER, TN BL RO REERD BIUER T XT LB L U
gin, URIRMABRIEZATIZIEENSMN.

HAFHRASHAAGRERNSION UPS. BRE1E I IT BEMAGRANEENIBHEDY,
B IT EB3ELL 208 V SIMEBHEE, BESEIARARERNESREF —RBIR UPS, BE
16 70 IT ESREIFTHIRDL, 400 V TRAKHRAS
ERESRAGNNRES, BeeanRet (BEx [ >ERTEEG5ETE

ZROMELLI T E S

BAOEESRIRE) | FHBE IT RLL 230 V 35t
B, EIEL 208 V SSRALS 0.5% (@ 8 PR
B EEEHAZENES) . 380 V ERALREGE _
WA UPS, EI0F REME, X IT @mevir 208 | REEORPIRAR-ERAS
VSRAGE 15% (0B 7R . FEXiS R
BEHREMREA, FEE L% Flash Player fRA& 7 g
EalREA—28TF WA BELER
FIHEEED, BINNENFTEXRTSITEY [| FOnA.
HHBRIHTES, WTE—FLSEEAEEEY | 22T Flash Payer, Eus
RINE, FUAOEBHIE, XEENET 50% 095 | 1.

. BEE 9 DPBRITHIDLIRDL

M EE T ADIREIEIA “SRTARRNGSHE || n s EMARITRE.

B397 50% IT ARMBVEATE, JRPHETREE
it 100% IT AEEIY, APNUFHAHARNATAT “SRTRABNEIHE , URRER
BEHISMENIES.

AUERVOBMAIRN, XEERERBARN 2%. WREFEEMHEERR (BIOMEZE
fEPIL) . M ERPIEHEPEABRRFEM D NSOLLER E.

" 2007 £ Intel AER B LTS ES, “Data Center Energy Efficiency Research @ Intel Day” (Intel
MERRLEHS - BIRPNESERRFR) . YELE Guy AlLee, Milan Milenkovic ] James Song, 2007
F6A1.
http://download.intel.com/pressroom/kits/research/poster Data Center Energy Efficiency.pdf

2 Intel 9 “Air-Cooled High-Performance Data Centers:Case Studies and Best Methods” (X85

HEEHIBDIN . RAIMARSRIETTE) . 1EE Doug Garday # Daniel Costello, 2006 & 11 5,
http://www.intel.com/it/pdf/air-cooled-data-centers.pdf
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58128 SBKRH
BN AL SE R ERE
1EEEIEPIHE

—RMs, EEMWEXOFEPOEBYEZMTHEHR LOEMMK, BRNZMK-EEERET
TE2SHIBEBAE (PDU), AILEMEK, UPS BIRIEHBER=A8 480/277 V ITfREB, WHBERFSH
BRI R EISFFE=AE 208/120 V AR, BIERHLSIIT A, SWABLE, IEZIHMIXK
DAL XEEA =18 400/230 V UPS R, WEBRTERNARMEE, MATREIQREERE
B, ARIHRTDP, BEEESHTIERRK—8I0HFE, LHZRANRFEZESNEHED
KBELL UPS BIMEDNERKRED, IBRREXLEESREIARMIA. R, EEBENH
BPLE, JERFESIESSERA-SIDMIRTE, BITRAUMIEN T HIRAAINEE. B
IR R AL E X SR 400/230 V BRB RLMIFMDITIE, 55N 5 128 SORB
(MARMHEESBERBARESHEPLHE) .

AAEMEXNRLERED, JRFRLZEEBEES, UEBIMEH 480/277 V ERIPEN
400/230 V totE, (EABEMEESTKRE, TESHFEWER KVA) RAREREIDERN 17%,
MNMEEEESUSHIET. WTIEEMEFTREREREESNRE, KBARNIEREN
BEREESNREMBEMER. FIEK, REIARBRFNYERFRFEKRLY 1%. B
2, OEM HiEERWY ABRNAAEE, UMEHEBEILE 480277 V REPEEHN 277V X
MBAE, WRX—IFBEBIIM, NMUKBUNREMAEBEES, MEATENE 8 PHBIRME

e £ E8 S, — HUE PLRHAPIL $127 SBRHB ma2 13


http://www.apc.com/wp?wp=128&cc=CH

AVEIEE
£ 13 SARP
B DI BIE D EEE

HIEP LSRR B S5 EMEEHNELER

BLT, IEEZESRSBROUZR (UL SERHAZENER) , #MSBREE
AENBAYERS 380 V ERAKXNIFERANBSTEE.

IT GAER (LR 3 R BY B2 IR

AEBRPBPHTHHBLABURLER-EZR IT AN 50% 1158, BRBRFENUERZME IT
AEOEMEN, #HMIBEEPONBAEMRLZENE. MR IT ARZEHXRTEDT
REERRT, HEAE 113 SAKRB (MEBEPLHENHRER) .

AERBPHIMELLREIBLLR IT RSP PSU (HBEIT) MK, JBLHMRABPLANR T
ABRZETN, EREZEAN IT RENYE KETEK, MARZUE IT RENABLKET
. B, HEPLAR IT ARBNECRRIRE UPS IMARANARLE, M—KRS5ST
PSU B9ETRAHTIR. 2R UPS PHBRFBRMLMEAN IT BIRFBERE IT AR, BEHA
BIKE, IEXLRBEUNTESSMERABHLLIET (BIMBRANEITARIIE) . SBiRE
BERARDDHEHUFUN IT 28,

BEER— T 5% NBBETHAHEDL. EUUSEMAN, H UPS B9ETREN 5% (B
HEPLBEN 5%) , BEMAX-HFHIERNELEXRS T TE IT PSU NIEITARESR.
UPS I 5% AR IEREUTHE:

o RENHAZHNEG IT REUEFERAIERE 100% i51T; HE

* 20 ETMBHMEN IT REUEFEBMAERE 5% &517; 3B

o 100 BFIMBHEN IT REUEFEBMAIDERN 1% &7,

UPS £ 5% METABEARSIHEEBBHME IT RENJEBTAREX, B IT RENSTT
TERBFLFFARXKEK, BS UPS £ 5% BIETAHNXKIEE A —#.

RREE, AHEPLHBLAEN=T82P, BFHANMRNFMEN (RMERRWNT) |
BULEEE 1T AH (TRERIIRBEZEMRE) 9%, UPS HER IR EIEP/IL I
MERFERKBIFM,

MERDHELUSRD, 1T ABEARBRNRNERD, SERHANIRRARAERRAER
RN IT BTARTLENSBEQTRE.

Bit, 1T ABEEHRZINNEBRZ BTN SREAER.

ST E

ATRIEASKARBAFAMERENMBETEET TSN, R—<BEEERNZE, REW
—BRBIRENMERKRT 100%, IRMEERH T RBOERRBOIMERLE, BEPAHIIL
BEEBHRSS .

EANRBREBAR, RSE=TXBETNREIMTEEAT M, EN2:

Rt UPS RFBIME
Bt UPS RABIME
BT IT IR (PSU) HiR NEREEBM Ol EIRSHIME

E=TMENRNBEERRZINBERLERNER. AL, HNFBREBR, BEHRROH—LRAIH
RABEE, ILERSTEIREREEN.
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37 UPS Y% %

XT3 UPS BIE, ABRBPERNMERETEFIMH LEOLIR 60, HMREEELY
SB=HINE, % MBS, HNTUNEHERIREHNEMRDP, WL oTseSTI RN
SHYtEE. MEMH LXREBRZIBABIIM UPS /5, SEM™HBBLE, ENOINERRR
52. Blt, RRESHOHEPL, MULHRRASMEI UPS, Bal, KNP —REIZ
it UPS BIMERAR T RNNFPASHARIEF.

E i UPS 8%k %

XTER UPS WX, ABRBPERNMEIRE—RENEFATNEE, SLEFHRE—
MENNER UPS TIEMEPLNRBARRSESHNER. REWL, RITESEHEARE
SMERNER UPS RE, DABERRN. Bt UPS WAIRIMBEIRNEMRE, CRAMEE
RBERENEL, FOMRREELDRRARENEA. AXLRET, TARRTEIES
F 96% HER UPS RAAEZ TR, BXLEREL—BRILXL. Bal, ERPRELUTFER
UPS NERIRENHITEABRERAELSE, IPELBNIRELIMIL, MNEABE
Mms, ENEEATBRMETHER UPS. BEDMEENMNERERZAMN—PHELIR,
X LY TR AE N 50% BTEIMELTF 94% F 96% (REYEK) ZE. XEHUDEEER
UPS BIE N 96%, ERHIBELHR NI —RIKNBMIEHRHETERMEIL.

A, HEMRESIARLZIM, KREEER UPS RANMERIEST 96% SN . B
N, BIMAER UPS TJLURH SAIMIA UPS BHMNEHE. IRIMX—1RR, BLR
ENERSTARBLARRABELIBRANNER, B—NXIET IT BREAZRNEREEM
UJRESEYERBLEIFRES.

BT 1T BIREIRD EiR M BTl AR B B E

imAs, I3 T B (PSU) 5y 380 V EEA TS SHER, FUSEEBMA, &
BSRE EN A E M EERANARBEAYTAT 90% BUL, ZFLE, R 2008 FE
MM SBIATT 94% NREEE, XEKE, DEEREENREN 100%, ERBENS
KIBIEREM A HRE 6% (100% — 94% = 6%),

KOBRBEDITITREBOBEEAMEN 1.5%, XE2ETF Sun Microsystems B TIAE.
SEfrE, XEMRBAHENREFHSEAEUTRA: 1.5% NYXRRARSLTREZA,
FOETMBABENRH, X TEREERNEREBEUERREAIARE, UTITEN
X— B ANBERETIRICEN.

PSU =RBMIIDAE:

° AITEEBRSAABRZBEHZERE
° RAANIMLERRNBEN 12V ERE

FEERREASZG, ARESHTRERE, URIBHEREN 12V ERSE, B2, WEKXA
TERRERL, BIMUSE PSU PARBIRERZRNERBHNBOERE. B, Sun
Microsystems N\ T — 353K, HxY PSU EMTRBARIR N ERBAG 082SR
AT TRUENOH. B 10 "SRIEXRSER PSU DB HIEMISRIBM. Hieh “EERA
FOEMR NNIISE PSU BENERBAG, TTREMRRE— LI HNRE. ek
“EERAADERLD” WRNIIEE PSURBRNERAANG, BEERARERPALTERS
R, BRITLIKD—ENRE.

'* B9 Mike Bushue £ Sun Microsystems ERHIEDNRIAS LFHEET, TR/ NEEECHIOEE
BRXKZE, 2007 F7 8128, EZREE PDF NFE 197 (H 67 ) 5 9 #ITA.
http://hightech.lbl.gov/presentations/dc-powering/dc-stakeholders/1-Voltage.pdf
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W Ehsine

BNSRE: Sun Microsystems
ME 10 POIUB L, BEHRNERBIA, STLUEBR PSU thX4) 20% NRFE. SRHEXL
BB R BRURIZADABE, AIUARBTINTERLAE:
An=n'
1-(1-n)x(1-PSLR))—n

n+ PSLR - n x PSLR) — n
PSLR x (1 -n)

n
(1-1RFE") —n
(
(

Hip, n EXRBIROIYE, n' SNNERBABHNE, PSLR ZREZREBNERBAMBLH
BRI, ETREBRYEN 91.5%, MERNERBASRLNERTFEN 20%, BN
EHRFHIZEN 1.58%,

FRRPNZ, FXREATRIBVREHIERNRN; B, NTHRRENBIR, HEERERN
ERBASHMREABETEEKN, B2, NTFRESHOEHEPL, RNUIKIAEPER
UE#RMRASHER, RILBNOMREABELRRE 1.5% £B6.

— 1T 18869 PSU MREBZE 90% U E, BB HETUSE, B IT 8RS8 R®GRIE
TEMACHORREBHIBERITE 1.6% £4. WWAIS Sun Microsystems 753 B — & HIPHY
P2, ZE&REY, ‘ERNEREENTERBELINEREES 1-3%” . 1o,

X— AWM S LBNL ZEFREBHRDLERNEDHSICHE -], ZBERE, REERA
BRSO MEIRFHBEALN 2%, °

' B9 Mike Bushue £ Sun Microsystems ERHIBPNRIFAS LEFROGET, RO NEBECHIORE
ERXEZ=E, 20071F7 /8128, BEZHLEES PDF L 19 (H 67 ;) 5 9 KITH.
http://hightech.lbl.gov/presentations/dc-powering/dc-stakeholders/1-Voltage.pdf

P X EECHOEEERIWE. HE “DC Power for Improved Data Center Efficiency” (EjREREI2
SHIEBPDLOI¥ER) F 6T, 2007 F 18,
http://hightech.lbl.gov/documents/DATA CENTERS/DCDemoExecutiveSummary.pdf
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JEERLE

ABRBELERRA S EREEARAIAIBHENTEERS. MiTERSIIM UPS BIMEE
ESHRMEHEZERE 1%. MERFEEED, JURBAIT. TRRAXRARAZLEZER
A%, BRMEFTITIIUVRS 4% FED. NTHERN 90% 8IBIR, MITRBMARRNERE
ANSHMERABERIRFIE 1.6% 6 NTHERRN 94% N8R, ZBXRIZFABENREIE
1% Z£8.,

MERDHFPEAUBYL, ERAROYETLRIARES - TENR. WRIMEX-R, BLSE
RUTRABIEERBIBLE, EMEEARFNIMRMERT EATKY 1.5%, HIBPLRAEIDFESN
BN FRIBIHEE) 1.1%. B2, HIBPLOBWILULRE 277 V IRBIFFAE, RFEILELRIIM
BEENNERRS 1% £6. IRINX—KR, BEIREBHESEREBHENMERRFFE.

Hi LR PoIBIEARIRIR?

ARARNBIL ST BRRRNEDNEEBEE
REE., ° ABHEARNSDRANKEIEH
HIE, YRS NEESHCHOEEERIRER
A —BIRSDOICR, ZBRESLNTLEE:

“HUIERT, ZBEHEPILINETIES 28%
LUE, 2EIFE, ZEEE, SEFXEPILES
REOILEHIEERAEEIL, EREERATUTE
28% B9EFE. BHTFHEPILIEI HVAC REESS
IT ZEAEAEE, BUXERE, WREENZ
BUFLES 28%, IRIBOIZEBRINF O/F

25 28%, ~

LR ZSIANRRANRAET, ESERER
WA, &F REPRAEREBAARR TN
A%, RREEEHBL, sIETERBNEERR
RS 28%, X—HFHARSPAROIMBREF
HEXK 30 &, XBRIBEIREY. IEW LBNL RS
B9R ES3 BiR, 28% X—HFE2ETUTRILE
8. 5XREEBLL, EREED IT IREBR
PMRLERMREES 19%. BNTHEBR, 18
RERAN2EH., XMFMDEY LBNL IRSKGFR
RIMEBFHBEERY 2% HIFEBIR. 28% X
—HFEREIZAR UPS BIMEN 85%, XLLEH]
B UPS RFBIMEIR 11.2%, LI, ZiE
RFARZEBHZ2ENEERFE, NMSKT L
BINYENRFAIEE.

B EARRNEINRIZGZESERS, T2UIUED
LBNL RS 28% BMF; MABKRBAM, B
MAFREBHEPLHNDINFED S 0.94%, 40
K17 UPS YERABRMRISHEEHE LBNL
REPHIHELE, HERKEABRBOSIE—
£

" £ESHOHOSEEERIRE: BE “DC Power for Improved Data Center Efficiency”

BSHEBPLBME) F 67, 2007F 17,

SHEHEPRIER:
BFANE

WRHMB R EXBRBPOINHEESE
AER, WHRERESEAIHERIBN
Ri&. EERBTRSVM, AZSSK
TEIHRE

ERIRNRE:

» Bift UPS BIMES T 96%;

o 3t UPS BIMZRAR T 96%;
RiftE 5 BN BIRMERE
FART 2%;
5T E 2369 400230 V XAtBC B AR
H2ZIMITRE BRGHAITLLIR s
MELIERETR=INIE; FBIR
HEPLTHSHBIKINFE (BASHD
)

B THBLABEDENIFE (BT
GARERLEEERFE, BIEAINFE
NENBNERB LN THEBLR
DRDENBOLL) ;

RS ERARZ BN L TFREF
HEERER (XRHARFHMER
FEBR)
REGFSIHIMNERLE
TMEBLEEBIHIE LHEMIE;
RS EREBARLS HMBGA
R/ IT ABBILEEN— B
WFBARGRE, LENHERT
TENBEE (T, LIRSS
HE) ;

XEERERORIADT T RBUR EIR I
HESIE, HSKERREAZHONE.

http://hightech.lbl.gov/documents/DATA CENTERS/DCDemoExecutiveSummary.pdf
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B8, HEPLNEBARAAFEEARSE, HEPLNEERBHEREHTROIEP LR R
RLEIRFE, FRUBENGHEPLEFEEN.

XNTFBErZENMEPLOMS, RRBIARLARFINTERE, BNREBEBLINRZEME.
B BIRBLUR KA 380 V EIAAY IT “RERAE, KZSHEF I UBNBEFHOTRARR
IRITPRASE ™60, BRINERAOEELEBLIFESHRBHE.

AEREMRIP, SPOBNENSERERARZETENBRNAIRARRNERSE.
BF#H—RNIRTRENSHIAREARECLEIMERSHNER, BUTHERLEBRAERS
BAMENZEERARNK. ARDHTRATEBRNRKRLLUE, LSILINN, &BRY 380V Btz
KREEHIEPINEIDFEFEE 0.94% (BERR2) .

WRFBBEMIE NEREARIMERREARN 1%, WALEMK BRI - BFNERE,
YEECEBATAERE RN 277 V IIREB, MIE 380 V ERE. DA 277 V ISRBIETHRBALAET
FIftR: TTSLA 380 V EMEBIZITHE BARRRHBENNER; XBEMENREITE; TEMN
SEFREEWRE; IFEIIIBISLHE.

TEENTRREANERBESSR. BR, ERE 10 FiHEX IT. TiE. RENBHTW
HITKIBROE, FERBIARE 1% OMRRA, ZRFHAMERS. W, BIBADFLOHEUEP
DOIESRE, FHEEYRESIINE 20 BT L - HFOMEREF (KROTELIDFEREE 20%)
MMELRERSENRBRN. EhrL, RBWHZARIRITHETIREHITRMAE, 8
TAHEPLTERENINFE, XY T HHEPLBIARRRRNERARGOUEEEN
BIMERIET.

NFIEEMOMBENEEZRERARAENMNE, ZZREANENERRT LR LBNL RSPOIER,
KRMEROZ, ZEARAFRSER. ABRBXX—iRF#HIT T RANEILE.

EX L, BRIBERIEAEE. EERAERNMBPLOFRNBARBYERHITMIL, STHE
FRBEBDPE 10% PWRELT. ML, AMURBURAERLBRFEREDXIIRE, BIERR

FERRBFFRELMTE, FENE, B LOFHETRE LS AT S ERBWIMNTAE
BEMEREF, FFOULUIENSEHE. BENEBHITREDT, HNLM, KRZETEAIRER,
BEREBRAHFAZCTHRROE.

N XFIES

Neil Rasmussen 2iEMIEBSIET IT B/ Z—APC NSROIFEIZH. tHARINERKRARN
BTFREMBIESE (BR. fSHNESEEMIENE) RRAENHAMBRERRES.

Neil 5 58 BEHEPLBRNFSEMIZIEEXE 19 MEFR, HFABIRTBRENHEISRE
HEN 50 SMEKRT, APAZBRBIIUT/VMNESERILIR, EHERNERBHXEN
ERZWNTRSHENY. MESRSYMBEBPLOIHNEDBRENER. Nell BRIERSTHNS
. BBE. UV RYEPLBROELZMNENLRE, FIIEEE APC K XRENBEIRIT

I,

1981 A APC Jil, Neil ERSBRTSRERSFLMLISNM, FEMXT 200MW BiRET
DRBERMMNIEX, 1979 FE 1981 F, IR TMERTSRMETNE, NS RES
EBARFNKIBEBNDARRHENHRR.

James Spitaels 2ifMIEBSIESRRBWEHNR RSV ILIEM. James FEREIFIRBT SR
(Worcester Polytechnic Institute) #E8STESFTSMUMMITEA. £ James IIAXTH+

NE, IS E5EARLTIZMUPS, BR~6. EMAMYARISENAET RSB ~5. BiTfEIEMR

S2MRAF L@, James Spitaels HBIUMS UPS HBE™RIEBXNEEEREF
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