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Abstract

With the rapid development of China’s economy, the problem of energy shortage has become more
prominent. Saving energy and improving energy utilization will be related to the sustainable devel-
opment of the economy. The sustained and stable development of China’s construction industry has
led to increasing energy waste in buildings. However, for buildings, both electrical equipment and light-
ing systems have enormous energy-saving potential. Therefore, studying building electrical energy
efficiency is of great significance. The article first analyzes the research background and significance
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of building electrical energy conservation, proposes the problems currently existing in building elec-
trical energy conservation, and the principles that electrical energy conservation should follow. Then,
based on domestic and international research, the main measures for energy conservation in build-
ing electrical systems were analyzed, and specific energy-saving plans for building electrical systems
were derived. The article introduced energy-saving plans and technical measures for transformers,
transmission lines, and lighting systems.
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1. 5|18
1.1. BHEBESTHHRIERNAREZMNENX

RER S WL 4wl T Tl ) — D EZE R, R TR AR &, AR KR AR BT, AR
FEAR AL S 5T DU A JE K [RIIN, “e X 22 5 R e B A R A 1 H i S B YT RE AL A AR SR IR R
Egtit, fERIEES, @RI R LA E SRR [ Z = BI04 FRE @R GE KT T AN
FRSD R, AT HEERIBM B, @RI RS EREmMRZ, EFEN L
AR ARAECE . FEAES], EORIER W EIRYILATIREMHIL T, AT Rt i RelA H
R, FEARRERE(1]. MR RRERYI DI REARMERIATIR T, EA R ARk Fe . 8l R AL, 1
W RE S Th R DR 8% 7 T SR HDURH 12 (4 Tt o

1.2. EARSMAZTIR

1.2.1. ESMRITR

78 20 g 70 FAR, AR T EBRIEREIE AL, A ITAE 10 A E REVR 45 A AR RS SLHEAT T Sii oy
B, ISR T AR, BIUFERE R W REREA G Ay, EARYE bR SO BB RE R M, 4R
(R B2 EAT R AN 838, & e ARSI RERE . A 1979 FIFUG, & RRIE(E S LA (Energy
Information Administration, EIA)A | 54 [F 5 7 F @ 504 (1) e VRARFVEAS 5., O [ P 1R S 470 1) BRI Vi #E AN
SCHHET TV geit, WRARERMA G 733K, FrEk R, UL OB RBHEESPIRGL. B REFE.
YEfr AR S, R X SO ST 7 STRERE ST SR R . 1995 4R, RESEENZE 5123 (U. S Green
Building Council, USGBC) % 7. | — % H T PFAh AT FF2L 14 4% € 4 501 15| ZX AR ifE (Leadership in Energy and En-
vironmental Design, LEED), H¥ & 7 LU R AT : MRS R 27%. BRI SHEE 27%. =N HE &
MR 20% ATHFEERI T 18%. A ZUHI /K ZEIE 8%. 2000 4 10 H, HIINE K H IR B
(Natural Resources Canada) & EEFIZHZY, 19 NE RS 5, @7 7 4460 28 5Pk (Green Building Challenge,
GBC2000), @7 | —EVEREFR R, F DL AN SR AP B 14 B o D% 6] e SR04 €5 S VP £ 4% 2R (Buiild-
ing Research Establishment Environmental Assessment Method, BREEAM), 55 & 2. GEJR. ARl 185
K AEFERNERE . LA X AR AS RS TTH . B, RIAERCEA T BB T
1) R REAELEN R RAERERE A7
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1.2.2. ERfARIR

ERE, @FTReIE TR, Ha2, @HAT I S ReRE I A E 2 EVEE N R3] T E,
AR BTS2 G A KBOR T LA R BI7E, RECKE L @A aeirdif . (S
FUPEOARAEY I8 I B A BB 2 6T BRI R B S e S ) = AHTC HL AR e 45 R Ak R e A 2 1 g
PRAMED €168 HE A FH X 5 AT BB PR B S R RS ) RS Rt T i A0SRy ) 45 B Tk
IR AL, RE S E R SRR E RN, XERBATEESE S A KA E, s ]
FLE A O AN SRR AR T B, K FRH BRI R R ok . il an R E IR A | A IR
TARFRR. PEREZE BN Kb W 25, 170K FH B8 R St (1 7 S A B I 2 48 BB W B 28 . R AR E HRLBN
MU ARSI AR, JF7E f R & R il i in N B BRI Be s il R (2] TEBReIR T T, FREWAE
RAVESTRPHRER L AT R BN, B AT A GEIR I R S5 1 78 O R34 s . 7EREBH %
D, ARt C LIS N ERF RS T,

AR A RERE &2, WEUS T — @, HlTRER—NREPER, @R
TR AR DR, AR — L ) R AR AR R

(1) B HSEERE SRR TR TR A et e T3 Ak A
AP EAAGS, Bih B IR DL T B 5 4 5 R AR N 2, B2 B AW EAS
ERTREACE, HHIERRHFHEA, mhbs BEIREAR RV RREE. &R, B —FHEAY
FEHAG 3T Y R R 2 SR 2% A

(2) PrifE MBS ATH . RS HAT, MBE bR OB FEKs A1 REEA T AT R A1 IR,
MM FEAD ) TRREPREMAGE, WRERAERTK, BITHRRK: F4L&. BSEFEAEE, &
K BEDGFIEEAY, EREIIRZ.

(3) AHiR RS E, S RGTIN T RKERIEK.
2. BHEBSTReHEH

EHHEATRE, WAL AT, T BY BRE AT B BT RERE o A AT R 7, mT DA LR
JUAN 7 THI SR i g 30 ST R K
2.1. MUFIHEHABES RS

FEHEAT BB, Berk N R T AR BB, OGN 4 TAREAT VR0 0 f S A TH B
R HURH L (14715 BE A it R 570 A7 PR 1 DL S AR 1) 23 WA R A S DR R0 W AT A T (I 2 B AR 44T
il FF A LR IE OLIBE T T R . BT AN N T Al AR SR REBOR IR, TEHARZ BRI 2 AT
PN, RATREZ R P AL 2 R0GaE AR T BERE . G DG BURF 0 1) 9 180 3 A S A0k 1) 27 2 S 7 o
PLAT AR o3 e vt PR AR B BRI, B 500 G 30T R 1T AR o 2, AL A 4 B T R (9 DT Re s v ST
5 B TN AR SEBR B DL A S T R il . TEALEC I RGBT R R F R A A R R A
Foy At HhapE R SRR, i A KRG LR A rT SR AT TR E AR, ER iR E—
P AR E L BT BT AE AT G B RO A, IXRE T AR AE L R RS, DAVRD 2R A3
22, EFRAENERBESFR

MY L Re I FERr A, AR R SRR, AR AR SRR /), DRI SRR A A DG T e FH 62 v PR v
HUESESL, JHERIEL T i O B . —RAE0L T, SR EBA B SOKVA UL T B B4 IR
HEIE 100kW S LIRS, TSR 380/220 V ibHL, WA RFBRELSR, AT 10kV fEd; A BERE/EER
KEFRECRFH 10 kV HLJRAE s B ROARE i 1 S bRt i AR R IR B e & KA B W S At i R, A
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IS th 8% 25 FE FL A ALS IR XS AL e a5 (M s 0 IR Ml B R S, 4 g (RS I I, 2R
T R ) LR 40 A I i, BRA 380/220 V bR, 2 ECRA 220 V ELAHAERL[4].

23, EFEAERNRRME

N T AR AR A R AT RE b D 2R R ATRE N 2 F R B AR R G ST AL, IR AR R e
PRAFE /D, TRAEIRBITREMBCR . IR HE AR 250 oK, HUE AL HZRRE M 50 0K, IRk
19200 K, e At AR,

HLIAUAE 2R 6 ARSI 22 77 AR FELRERE, R/ — MRS 2R B A7 K B B L 4 % P YA R P R P
FxR, HERELNERD) (2.2):

P=I'R Q.1
R=R,L (2.2)

Hor, POVHEZCHARRE: R Oy B AR Ro ok i R 2 L R F B s L v X i LK
1 2y P X A L PO 5

o AT, FEE SRR AR, M 2R G, e LR BRSO, DRI TR ik
BiRE, IEEITREE N, BEUREIB/D LR KM AR, (S IR 5 TR ST A TRt B
EeE AR A R 2 B S

PR ST RSN, ST  B 0 BT R AR L, SS or ARESTIE, 500 T L%
FESG R —

T A R AT D AR IR E S TR B TSR T

WA AT Py Pav Py (BN Dt ST, AATTE ELA AR R T I ARAR 7 308 B (x,0,) ~ B (%550,)
B(xy,p,)» BUBRBEAAT P=> P =R +P + P BHAG O T8RP =(x,p) &b, 71330(2.3) (2.4)

xY) P =Fx +Px, +Px, (2.3)

y2.P =Ry +Py,+Py, (2.4)

A O ABR A R(2.5) (2.6):

y= Bx, + Px, + Px;

2.5

2B 23
En+By,+ By,

=11 77272 7373 2.6

Y SP (2.6)

ST D) A s i i RS0 V- L =R A
24. REEREH

MEH ARG, AR SR Z LMD, H cosp Fowm, WR(2.7), HEIERAL A A
IR

P
cosQ = 5 2.7)
DI RHOOR, SR D& b A DD S8R . (2 i TR AT RN, RE R RS &

T DIARAR K . A AGE I 52 e B AR DR U TR B A BIEOR I, BT AN A, SEPR b
FH e AT SR AR I f B PRI A A s . XA A P 3[R0 IR AATL L 2 B 2 A P AR i PR K P P e e e 2
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2.5. O =HEAELE

AT RIBER A RGIEE BT, BT ufF =M, AR IR EA
—EL REEEE MR ER . RARSEN AT EOR R, FME N MRS PR IR DU IR
Gy EEER AR RS IR PR B IR A . M= AR P, ) RGEFE 2R, Bk
A ZFAS T L

3. BHABSTREEARGTRMR

FEFUHR T REBOARTT BT ISR, 15 S I AUEAE I 2 I SN & FL R G IR W I8 AT T 5 30 70 (1 2 i
b ARIEAE R EENE . SRUEDCR A B R R A T ORI B A I L e R 8, (ARG R A
IR REBIR, DLABIRGINAFHE T, HIREARTT RAEE & TR SRR O, 25 58 SE bR B 45t A it »
BT RE F A SR DA, A EL I T (4 B P REAE SR R OIS 5] P, e 31 240 L RE S T BORAIR
CASE R @ U AR GUBATIN A TRk RE . FHAE TS B R E A S R BS54, s M2y
SERE,  JERA BB R AT RE T BR s> FRE AR R[5 ]

3.1. EEREERTRER AT RIS

3.1.1. TERIRFE

AR AR AT I I FE b B A Th IR e AP (kW) RIEIIRFE AQ  (kVar), 3 T FEELHE 25 8t
FERGORBFE P o L. TCTHARE AR R 2R TR IS AT il I P R B OR SE BB IR 1Y, 7RIS AT R AR p AR
JEA8 B ST D3RR KT HA DR . BRI LR G D3R MHFE 2 AR IR 28 B & 1A D ke
TCYATAE T SG I BAA DD 2404 . Hak A 08(3.1) (3.2) (3.3):

AP, =AP+K,-AQ 3.1

a
AP, =R, + "B, (3.2)
AP, %=(F,, + B’ ~PKZ)/(,B~SN -cos, + By + P ) x100% (3.3)

Hoh k, ATEDZGF MR, KNG RSERFT AL EMRK, FAERRLRERERD 1kVar T
RIYFERT, FIRIER: RG TR

B, =P+K,-Q, NEBREREIHRIHRE;

Py, = Py + K, - O, NHUE MR B DI THFE.

3.1.2. AEEETESRSNEE
P T8 T 28 1) 28 B Pl 6 A T 2 A R (R B KT/, T AR SR 2 A B, — MR At A, Rtk
75 s 2 11 25 B ] DA F2 R 4 20 1 2 P 5 R A KB () B i Rk %, B IR SR i R p Fo, R(3.4):

_p - Lo A
B=0,= 2 P, (3.4
e pAR R g 5

B, LIRIHE =R A2, —MRAE 0.5~0.6 Z[H];
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By BRI EARFE
P : REASES, HOR/N S S EIRCSE T BOE R, R AR AR SR b L A
AL I SR BE A A K (3.5) T
S :—Pjs (3.5)
°  Bxcose
Hr: S . BESRNHERREKVA):
P« BOFHTHIA DA (KW);
cos@: FHR/N—RAGMT 0.9, NPT ERKE L
AL AT LIS Y, A8 AR B U 381 65%~90%I] , JiAT Dy R BESRFEFR fie /s o AR IR B 07 1000
AR AV S5 AE 7= B B A7 AT i A 1 TR BT RE I . AR AT S B AR AR S, Rk
SEISAT R P R R L AR/, B /), 1847 9% th A B R AR [6].

3.13. TERFEFEITARNMRL

ARG R A S IR AT R T DR AT RE AR s DRIAE A L3 R 2% 1T R
ZGriatT I RS, IEFRLR G D3 IFE i /N 1)1 BB 22 T 18 4T 77 3K

PAPS & W38 528 A Al B 3808817, HARGB.6) B.7)EZER A 1 B L& ThR T E A X

51
AP,y =Py +(S/Sui) P (3.6)
APy =Py +(5,/Sys) Pezs (3.7)

SEBEAT I ML & Th T 9 (3.8):
AP,y =Py + Py [ S/ (S + Sus) | (s + Pess) (3.8)

L & A8 28 FIE AT I LR G HREA R, XA kUi BB 1 AP, = AP, » MIARN(3.6) (3.7) (3.8)
SKAE, AT AR B XS A2 [ 28 T 21 A7 I FI W FL 2R & D 3R Ia AT TOLBOR R S A0 (1 5 5541 (3. 14):
Fyzy = Rz =S E)A_E)B+KQ(QOA_QOB)
sz _PKZA N PKA_PKB+KQ(QKA_QKB)

[FFEA] ME W AP, = AP, , [FIFEASRAZ RS A BMUZAT A AB JEAIIS T Ik LR & D&z 17 T
LB AR B A (I 524 (3.10):

A-B _
Siz =Sy

3.9)

ngAB = {E)ZB/[PKZA/SI%/A _(PKZB + PKZA )/(SNA + SNB )2 j|}0l5 (3.10)
FILEEF A RGY, NARWRAETFZITIEN, TESGH OIS AL RSP fE, MiE
B AR T M A T TR AT BN, E T AAS A8 R 48 S DG D40 R PR AR B A A AR

3.2. BT REBARSRMAR

RIS ARG T, HABESHTAAESLAEN, EHAE RIS S UARME 2T

K, GlEERINFE, HALBRRFEA S R EEN 4%/ A4, BRI At A B A RE — A E
HIr[7]. TR N(3.11):

W =IR (3.11)
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Horr, 1 ORI SRR IR, FUEREE SR RN R AR A T AR
R ALK S LR HLFH
TSR A AR FE N (3.12):
W, = I’RN ,L /1000 (3.12)

et L A ERAAERIEE N, R S SRL
RS b, AR, BHEFEA TR, — R, B R G BhElT

W, R SRR R RO RO, HRERNG13):
C,=C,+C, (3.13)

Horp C, NSRRI S AL TT);

C, NG FR BRI 2 s

C, NS FRAE N 75 o SH N BT R ke F e 9% A .

FAL 48 T AR T PRI SN AR ) TR SRR ) W AR I AR rh AR R T T A AR s M
K, LR TEEHY, Bt AR TRENGRE, RBK— B MAE R B, 25
A EEREESR . S EMIBATIRE T, ik st m) Sk, L5 i .

HL4E SR TR S, N(3.14):

S, =[ 12, x Fx0.0199/4]" (3.14)

3.3. MRS AT R
AR AR A AR EE A2 VR GRTRE, B DO S PR 3 A <R FR AR
FE A ZHUR HUR IS A 16t LA B2 o RECI AR RO TT RE IR, o R AR Ge B O T 3 SR i K L BT B LG
Ry 5B NRA R, HRIEANG.15):
P=T(P.+B+P) (3.15)

Horh PO i SRR TONMI B A Bt a): P oMM & MBiAE; ROV S BB
R SR A IR P ORI B & RS A L R TR R L
M B AE S D, B ORI EDR, JulE TR AR N3.16):

Fo EKSZ (3.16)
PN

Hh ENENRNRE; K OMEREG ST Z AR S N ARBEERNLZEE R /N
A

H Eadrer s, BRESPFRHARRNGETFESP . B Py E. K+ S ZZERNEAKX, AL
BRI RGTRE TR, ER IR IX G B A G b E L, A EAA AR AR E,
A REATHRI] R T A KR HLRE .

T T AR S e AR TR R P R R ORI, R AR B s R R EUE SRR, O
AFRN3.17)

£ N¢K K,
S

Horb E ORI 2R KRS K EOCREG n, TRBE, NITEANG ¢ BT R4
fotiE; S R I A

(3.17)
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(7 I 3 S e v AT RENT L S A, X AR S B A T RE R R I, 2400, B LED Jtili)
AWA R, HAOCRA A CR BRI, B2 BUR T ARG ZOIT A B BT 1 £ 2R IR IR.
EANRERRL A, LATEE, MNP AR BN, OREESFRNIEA, Bty onz2
RARIEIBARBRET 17, Frel e i R P i Je e F LED Jeili, RERE 520 KE bRE.

4. FLRSEBISrHR

PL— R BRI, X TTREVE— N b IRl RN 55 FJ5K, SHEGRE AN 35C. Bk
BRRT R JEUR I IR /NN 50 lux, FFEIME 75 lux 8, T H 23 m R 5 K, KA %R,
FERES A 60 Imyw (FLBA/TL), HEEHEE RIS, AR 4000 K, ®RIZT 7 R, ®RIEAT 10 /M,
HE B AHf5 FH A5 i 9 50000 /N, HEBH RGNS LR 55200 220 'V, ThEEKHCH 0.9.

KF LED HEHIRIAE Gok T BLIRBA Feh 7y 304758, ok LED HRUASRA 17 51 LED 2H i3 1 50T
H, LED MIIKaI LA 700 mA: A G HREAR A LN 220 V D48 k54T . 1285 RS0
e R 1 s

Table 1. Comparison of performance between LED lighting and traditional luminaires

% 1. LED REAFE G AT R IRAARY M RELL AR

T H LED M7 e 4 JR B 7 XA G R By =X
HE R U 5 e 17 $ LED K6 B8 AT
HRBA S T 26 3W/EES LED 150 W
ISRIES L7 % LED HETEE S0 W 150 W
FZIRRAINFE, LR 5777V 187.5W
JEIRIOGH S R 1790 Lm 12500 Lm
EREARFE, SERRBHH 4311 Lm (FiH) 6875 Lm
HE ISR I~ S B2 97.54 Lm/w 83.33 Lm/
R ANFE BRI R R 74.62 Lm/w 36.67 Lm/W
ARGV T3 60000 /M 15000 71N
Epl] LED HF3145i 9 61°C

SERFEW], 4 1ED FIIRSIHAN 700 mA i, LED 4R b =55 GEAT Lt 83 12 F N FH R85 56t
SR TR R ER, JRREA B4 REAEME, E5 1212, LED REN SR
57.77 W, TiAE4e)T BB R4 00RTh R FE/2 187.5 W, & LED ¥ 3.25 fi5, FrLAiRER S35 . LED
IRERCN 74.62 Lm/w, TiA&4e)T RIEIMEERCN R 36.67 Lm/w, LED REHIEH A mIA 60000 /)
), TARSAT BRI AT 15000 /N, X segh R I LED BBITETT 68 S EOLRER. BT S5 T7
UG T B B = B8],

TR REFI RS RE, T RIERS, AEER.

5. &%

FEXT YA ST REWE T SRR b, 8 I e RN RESE AT LA BEBOR T AR T, SR T
XA AR R TR RS TRERORTT %, NS R it 7 BB IERY . [FIN, BG4 HDHT REUR
BORMZ M, BEE GRS KRR L, @SR RERE 2 S8 i 5 Jj 2 1) o

2y
He
PS
He
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