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Abstract

To address the challenges of energy-saving management in public institutions, this paper constructs
an energy-saving assessment model based on the fuzzy comprehensive evaluation method. Starting
from two dimensions—Energy consumption and energy expenditure—A multi-level indicator sys-
tem is established that includes energy use per unit floor area, per capita, and per vehicle. Using the
actual data from 2019 to 2022 for a public institution in Guangxi, the various energy-intensity indi-
cators are calculated. The data are normalized to eliminate dimensional differences, objective
weights are assigned with the entropy weighting method, and the normalized values are directly
adopted as membership degrees to form the membership matrix. Finally, a weighted summation
yields the comprehensive energy-saving score for each year. The results show that the institution’s
energy efficiency has been gradually improving. The proposed model provides a scientific, quanti-
tative evaluation approach and decision support for energy-saving management in public institu-
tions.
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B ZR G TEINE R AR AL BE Z 3K 22 IR E AR RGBS, IRk iz B H] 75 s 4
BTG KAL) 1247 h B R RERE IR AL, HURTS 19 B S BOR SR T St T REFRFEN TT ik . 12T IA BTG
BB K ARV PR AR R PPN SRR G . RO OQ RAERE DL R BERE A IR B, DASRIUIZ 4TI
FEFR A B I REVRTEFENE DL . MOR[OIFERIE T PP IR PR R R IOAEAR 1, 12 PR K vt Asopy A58 2GR0
BOSHES A RE A R E BATHEREIBM SR PR, IR AT SIERT L. WFFCRIIZPF B A
REWS I HT PPN RN SR G R TR RE, IEREVUN B AR 2 B At RN 3R o FRAR [T FUE L T T %
JE KSR 25 5 PPAG 7 15 R E FEL R T BETE 0 PP ARY, SCBL 0o Te HRL R REAAT RV I R GidE . B4R
fio AU, B LR A TN T5IEIE S RAE KU PP A 5 SO TG SRS 21 1 T2 R [8] [9]. 17774 1E
AERIE L R BE TR . PP AR IR, REe A R A SRR AR, KILZEER
MARASEGSEEHE, BARRNERIEHTES SEATT 1.

BT, ASCRUT PSR A LN 2019 A 2022 AR 1E] 1 REIRTE AL BRI N B, K AL B A
FHAR . AN A RS YEEAE N I ZR & REROT N TR AR R R, IR RIS S P IT EAL 3E4T R 4t
PP o AT S R RE IR AE T R (AL B . AR SO FEANBON A SR T B A BRIt T Rl 22 0V R,
WONHES BUR T S 58 B AR i 1 PR AR IR S e 2% .

2. EMESVENREY
2.1. E¥REER

FERENI ISR S VP AALN, 75 ZESE WA VPO RIS A ) B AR Ta bR iR 2R o T X BRI AN 2 F
SCHIEZREHIE, TRIZM “REEHFER” M “HEIR 2 U2 PURYERE, Rof R8st aT b Ak,
BT Ja SRR —ACACBE . AUEE 3 BE DA RSO SR P55 % Fia b R T e ik s SRR 55 ] e A B 5,
WA B ECR O R 2 R TR, N A RN REVEA IR AL A B S . BUASR
BT T 1 s
Table 1. Evaluation metrics table
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Table 2. Indicator values from 2019 to 2022
2 2.2019~2022 & IGHRME

E{=gan 2019 2020 2021 2022
B ST AL L FE(KWh/m?) 62.78 55.93 47.00 45.80
A FTAK FE(mY/m?) 1.70 1.80 1.52 1.31
FAL R BT R SR SIH #E(m/m?) 0.126 0.131 0.135 0.183
B NBCEFE(kWhH/N) 6621.71 6269.57 5219.05 5086.16
Fpr NBUKFEmM3/N) 179.76 201.19 169.18 145.66
AL NECRARSTIHFE(mY/N) 13.27 14.70 15.00 20.36
AR FE(L/E) 2022.21 1769.21 1618.77 1805.94
B R SRR HL 2 (T /m?) 42.33 34.55 30.52 30.36
A B AR K 2 (JT/m?) 5.10 5.37 4.56 3.92
A I ARIR AR (JT/m?) 0.545 0.545 0.555 0.847
AL AR R T/ ) 15355.47 11816.24 12428.80 16952.26
LRV CER (W IN) 4465.53 3873.36 3389.70 3371.20
BALNEOKRGT/N) 537.49 601.55 505.85 435.53
B NIRRT/ N) 57.47 61.07 61.64 94.04

FEARFTREVFIT BRI R, O TS SRR AE St — R R BEAT LU ZR & VPO, FRATIEL 0 — L AL 2,
R IR GG R PR E Ry 0 2 1 Z IRIRIEUE, HhB— e s, AR MG Elm ik, SmE T
RERCRBREE . A —H A FE LR -
max(Xi.)—x!.,.

J

Xi; - max(Xj)—min(Xj)

e, NE RS jAMRRRE, max (X)) Mlmin (X ) N5 j NIRRT BRI R/ME. SRAZ AR
BUS, RAEASERAE 0 B 1 2. shidRET, R AR SRS E TSR b R B ME, WA
—MJRHE 1, RUPZEAEEX 40 ERIVRAT: [z, FRUAEBT RN, WA ERIR, Ronix
AT AR o XAITTEAPOMBR T AN FR bR 2 NN R 2, T AR S SRR A
REAY SR A IE AN £ VP 2D BRI EL LA 65 2

SERUH AR B, BATEE T A G RIE N EIE AR, XA EEEABUNER AR R bR Z 1]
R REAE G 2 57, MR SRR R TR 6 T TS p el nt . 12Ok, BRATERBGIOR TR
BARPR (S BT . (IR 1T bR HE () RS ROREBE, R S U T R T B . T SR AR G L1
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X RORG 1 5 N EARKH LR
m =4 FoRIH 4 MEA (2019, 2020, 2021, 2022).

3. X) s jAMRFRITAT AR LA
2) R o, AR

)
=

In(m) & E RN HL U0 m = 4 1 In(4) ~1.386

% P,=0, WZAE P In(p)=0.

it EAR AR R B Ml e, SR UTE

0.000 0.173 0.398 0.429
0.115 0.000 0.322 0.563
0.363 0.331 0.306 0.000
0.000 0.107 0.425 0.468
0.197 0.000 0.294 0.509
0.391 0.312 0.297 0.000
p _| 0000 0290 0462 0.248
7 10.000 0.247 0.374 0379
0.107 0.000 0.320 0.573
0.337 0337 0.326 0.000
0.143 0.459 0.398 0.000
0.000 0.214 0.389 0.396
0.197 0.000 0.294 0.509
0.360 0.321 0.319 0.000

e, =(0.745,0.677,0.792,0.691,0.739,0.787,0.766,0.780,0.665,0.792,0.724,0.768,0.739,0.791)

Hitt, AT AR AN T RIS, JFiE— D3RG 7 S i 205, (5 B T
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Pa ATk B A5 S EA B

FEMCIEA B, AT — DR S SRR € SRR I B AL . BUE T AR 23 A P b o
R SR E BN, EREF IR RSP IR, RN TRARIRAE LA B AR 5 SO, RS A BT
WAL Fe TR, FA PR TR I T35 RIS A SR SR A RO IR . BUE w, 52 30
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n =14 R 14 Miaks.
3 (1-e, ) AFFATHARARL % 10871

J=1
W ER AR AR A E LT
w; = (0.072,0.091,0.059,0.087,0.074,0.060,0.066,0.062,0.095,0.059,0.078,0.065,0.074,0.059)

2.2. BRIZESITENES

FERRIZRE P R, SRR IR R AIREOR VRO RAEA AT bR _EXS PP S AR R A - I i
RIRFERE, TATREY € B2 WA NMERN “5 7 B, ARSENERE I ATED SE . /£
BRI PEOT R, 25 SR AR B 19 R AL “BOGRRIE ” B BN g EER, AR T A BT AR Z T R
B AR E B o 7E 2.2 75 OX R AR brb AT A, (A BB AR SR At e, AT 5 48
20, 11X 18], dy AR FME AT DA B SRR BE o KBTS FEAN T TR SR B BB s, HES1 R
FEa, BRI A9 B 5 & SRR HERE R:

My Hypo o My
R /U‘zl /U.22 . ,Ulz j
My Hipo o My

Horr, i RV R, FRoRTER . EARSCBIR R, T SRR AR g, S5 E X AR, AT
23S R VST R NPTV N VPSR - SR N (352 9 ey LB I

0.000 0.404 0.930 1.000
0.204 0.000 0.571 1.000
1.000 0.912 0.842 0.000
0.000 0.229 0.910 1.000
0.386 0.000 0.577 1.000
1.000 0.799 0.760 0.000
0.000 0.627 1.000 0.536
0.000 0.651 0.985 1.000
0.186 0.000 0.559 1.000
1.000 1.000 0.967 0.000
0.311 1.000 0.868 0.000
0.000 0.541 0.983 1.000
0.386 0.000 0.577 1.000
1.000  0.890 0.885 0.000

BRIZR G PP PR e e o T AW F

14
S, = ZWj ‘R
Jj=1

Hr:
S, RN i FE(i =1,2,3,4 47 BIXF R 2019+ 2020, 2021, 2022)ILE A 13455
w, FORER jMERR IR, RIRARESE A TR R E B, RS LE T AR .
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Table 3. Fuzzy comprehensive evaluation scores by year

3. BEMERMEESITNGES

4y 2019 2020 2021 2022
=5 0.315 0.457 0.801 0.655

3BT 2019~2022 FFRIBMILEE VAR, 4808 03150 0.457. 0.801 F1 0.655. MEEAAEH
ML, 3 RO BE B SRE, Hrb 2021 1918055 0.801, BEF&TRIGEN, ERFHEE.
LIRNHT, ZF S 2 BRI R 2N B I C .

Xt 2021 SEAR A E mm IILG, B AT PHAH SRR S SUIN AR N 08T . 2021 4E, 7552 37 it
ReNE R T, 2 AN T A SRS 3 T 28 BRI I A TR K Ip AN BUR, 3853 I3 A FT N 5 K Mgk,
B ZE G I 5% P8R AR B 0 B G s B (A L o 16 5 506 28 T T AR B N B P REFE B 2 I 38 HH B
B R, BEE VPO b S O BRI “ S IRTE Y o BRIk A, 2021 SR IEAE E SR H A
XU R e “ X" g, |G T TP RARX R AT L IR IR TAEM
R A SGBUE[10], HEB) A FLA AT RESOE FIRERE B AU B, 07 SR St 7 rp o2 2 IX i) . BRI
AL s S s i, A RERTE T SRS RUK . R, 2021 4430 i, BEA NS SR SEhr HAE TR R T
B, A BORHMEZN A B AL I 2 N2 m .

EHERR 2021 4EIX —4FBREM 5, W8 2019, 2020 F1 2022 =4E 15354k, 43518 0.315. 0.457 Al
0.655, I H BAK S F ke 3h . 2022 FF BRI/ EK 2021 SERE A BV, {EAKAR B2 5T 2019 A1 2020 4.
X BTG S IE 0SS 5, 8 R SR A T RECOE RIS AT L HE AT REBOR SR it
A REIRE R I R IR B B R AR T o 137032 i S Bl HH B g A TR RRURN B N B REFE B 2 I 38 2 R B
A, UL R ROE D L, R RUKT A i T
3. &%

FEATERAARAZAIRIAT X057 HARAWIHERE (7 5N, AU REIRE BT RERHE B A5 008
Y] ARSCEET SEPREE A T BB TRAR AR, IF RIS A PP AR X 2019 2 2022 4R PG
TR B REVE A P R AT T A 0T . BT LS RANEE R 1 4R bR AE REVEH #6155 2 F 7 1 ) e AT
ZE5E, WM AR BT REIR AR IR . AR, G E R W B0, HABRINE TR,
NIHM B REW R LINZE D UG . X — SR AN EE DI REIRE B HE) T RESOAAN
B2 BT REBUR SR 1A I R H SR
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