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Empirical Study on Energy-Saving Effect of Urban Street Light Intelligent
Dimming Based on Single Lamp Controller
Liu Weijun
Tongling Municipal Engineering Management Office, Tongling, Anhui 244000

Abstract : To address the problems of fixed strategy, inaccurate perception, insufficient collaboration, ambiguous
evaluation and delayed maintenance faced by single lamp controllers in the dimming process of urban
street lights, this paper proposes a feedback cycle optimization method based on actual monitored
information. This method constructs a five—level hierarchical dimming scheme by integrating various
external environmental and traffic information. The road network structure is divided into three levels
of cooperative areas to ensure the continuous change of road surface brightness and rapid mode
switching. Meanwhile, eight optical and electrical efficiency parameters and four levels of maintenance
response are introduced, forming a complete closed loop from regulation and control to detection. The
experimental results show that the proposed method can significantly reduce energy consumption and
improve operational reliability on the premise of guaranteeing favorable lighting quality..

Keywords : single lamp controller; intelligent dimming; energy efficiency evaluation; regional
collaboration; operation and maintenance closed loop

515

I RTR 2 RO IR A REALEGE DL T 42 35 BEAC A T30, (R HAB AR M ARSI . R 2 TR IR RIUE N Es F
BT AT T7 A TERME, 75 )BT INRE . R IUA N R T TR AL o T LRI DN L KT R [ATEIA T A T
TR DA R e R LS, 022 BRI S B . TR —Fh AR . R, BIANTEON T — R SEETT
BORMESNIR AT H T B T AL

— TSR R T T BT TS AR ISR S RO I 8 L AT L e
i, ZEPHAEA . TRAER A ZERAF G155 K%

TEMESNI T BRIA R SR R b RE oy, ERAR B ST o A it RSN, A e R R AT = T R A e~ S g Ty
FEAMLTR Y BT AR(, (H2 mm&@m¢@@@%§@@ﬁ REAR I A SR S PR B . TEARASE B AT T 2 B R
oA, B RIS, @RGSR E S G A %M% FES SIS E R B Pom R R I T & HEUR A £
i RG2S | B A REREIPNTT IR MR MBS BT, TSI AT 2242 Mo T & LK AR e o sE
(—) AR S ERRARRTRETR R MERIABIANE, ARG —IReT 58, AT e 2D
FHTARZ RN AT il 2 S5, WDETT U2 R AT MBIt (i, 2R s e R .

WA X LE (1978.10-) , 5, WUk, ZEMTA, BATRE, A, HRAFE: AHELR, WTHTFRMATEMEE.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 007



HS#K - &3t | URBAN AND RURAL PLANNING: DESIGN

(Z) MESXZBREAMBERERESIR

ST PR A AR ACRAR AR B _E BRI T S 4
N, BIANEREIREE . i, RS, (B2 H T feE
LA R SR i AR AN . MUE RS, S RIS
SN ZE, 6NN RS EE ORI A ) 1 iU R 22
AN T HA R A R @ E R g, HiEd
SR AN BRI ol F8 P T AR P A 5 L B I e

(=) BNTHhRS X EEREHIEHIAEIEES

TR A B R DL AT 42 A, (ELIE AR SR A 6 06 2%
o GRS LAV R, WA S LA S K s TR
MG, TS S B R ROk, WIRG BRI L A A,
SONAFESIE R BT . TTEUE I XGB R gib Rt &
P DR IR AR, FE = THE — S — 2 B4 L TE
HEMENEHRECSRCRE, PURAES AR el T H 1 AR
BB N S8 TR LG A S O B A

(0) TSEEMRRZ S — B SWRIERE

PR ST R a RHfE HB t oR EOR T RERICH,, (R
P Tl 8 — (AR I b LR P I T S EOA [0 H 171768 %
RIGHEBEATH BT, — L TARR(USGZ LA [ e (1’ 537
FE” MEAME— IO RbR I, TOANE BRI OR R T MEL, 4T
HAGREMEHRZE, G TAENSCREMMEE Y, RS FIR
JeR, CARFE RIS IR A S A SR R SE AT
WIFETAE, AFITRE—F T et T

(h) BHEERSEREKERTE

AT P s B U 28 P RO A B e, e e o
Rl PR, REFER TR, (02 A ATRZ BIR T
BRIV RSOOSR N TR Aa i B, Bl bxd s as TR
BRI T REAR AT AT RE ) o iR A T AL, IR, SR oSy
OB N A BT TR, Mg MBI RE T, &
ST BB RO .

—. ETSNRIENEEIR RIS TRE R IIE

BT AT P AR B R T R R BT SR IR LA L
ARSI L . PR R0 HES . ROV AR B C LU B
AL S R, T AT DA S B BBl 1) PR R e LA
Fo HMRFRARSZIIEAI RS 5 GEASTER G . XA S
Vst FUG MRS ] . BRI BERGTA 5 1B 2 P PRI IE =4
FE, G330 it ] S R M PR L B 4 e — B
FATRE AT B R S R AT, JE e S AR TR B SR — A
17—Vl — LRSS AR

(—) BRBAME SRRV RS

EERTTRDEHNE S R W TR DU RS A R DR SRS 22
TR RN FEZ BRI, 7 2 YR IR R S AL 5 0 4t
AT FERRAUZTE , R ST P 25 S B R B R A K
iy AW EIL RS SITOEE A IR RS . <
R SEIN RS ATIN 2 FF 52 AIE, SR -R/R 2955

B R IR T AL T, AR R SR A L
o 22 WL 16% I B ahfilh K Bk dg & ¥ RS RE 2 E, B
FESNTRS P RE A, MEEFERSN. TR
L AR I BURFAE I AR R, KRR SR T
ATEERIAL: IRIREY (BUEDIZEMT10%) | Kk (30%) .
HHAL (50%) . FIERE (80%) . Mizaks (100%) . &3 A
ERREYOR T SR B, TR BT 8 /4
HF DI AR ALY, IR L BB 34 / 43, S 19 /
Iyl BB RGN, RGRIEFETN TRl al I £s 5 3hig
FHIZ 2T 0r, RIS, YeHR 4 NB-1oT /#
(FHEES TR, PIPRELINEME B T-f, WA e 48t
FTESERNMN, FERAFEEN 30, HEE8RN 3 RFERE
HeTH,

(Z) RighESHE 8 IERBEhET

FERE 22 KT R A5 KIS P B D WSS R (PR, A e T
W0 5 2 11 DX P [ 2 1 28 . 3T BRI R e 4 F
E— Tl — =R A, A RIS P B R R,
T R I BT R SIC B TR BB IR S nUR,
R — B R S I A AT B YR R AL, MR SRR B
SRREF IR I, B D AT 2 b SR e IR S o 400
ZESLI . NATRETE . AZZul REAF T i, M S5 X,
A DX P K B ARG B AT AN BZE 0 Bl I A2 T R A, Y
e DX A A 00 S B R A A SR A R AR B 10K AN I
10%. M 2, EXIEEN . TRH SRR, FRwE
o R e, SR EEAL Ot Ze . MDA IKYU ] PN I 1
B, BHENREN ARG TR I — N R,
TSI A DT BAE 60 FD P 5e i Se =Rl D) e, i@ (s
WERZ 2L, PN A S TR E R T, SRR
A A AT 1 7 S TR S SR g B 3B AT, AR A s
FRZ R LoRa@fE R I, TR ARGEF A B AoRET
(BE4ERE 72 /NN FRIES T

(=) AT SiE 4R ITE

Y RN RER R A 2 B A vk DA A RN BB A
TR FIRR, AEbEl PR & RE R da bR S 4R bR il
PO Y FEREROETh S % GB/T 37478-2024 GEBAIREE
TR LED kT ELAERIPR 25 M RERL S ) AR AR s, 7E
fHIE 25°C +2°C, W 50% + 10% 4 N HbFialss, 76 2mfarEk
IYETEAEA T Ak e L kT B RO, ek T 4
B EZREC . o, DOSREEL. WARSESEHICE R, ABROT
MARFRYE B Bk RRAPRE . RO LR JEER TSR o
Bt RICHRR L | SRR AL AR R
SIS A EEHER, BRI DUEZE L R 1 S Rl 2
RECFAERH G TIEBHEEN IR IR A fE s . EiR
. M B SPRIRUR I I Rl AN s 4efa pro) il
TFHIEA AL s S . TRk, BETE. K
WG, REARHANEE, ZgE TS aE 24
AN, B G H B AR SR TR F s N ATy s

008 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



U R DI P I 5% AT RS LB B R =N 90% LI, Tk
KBS — e B ETER e =2 A LT R
LI HIR AR BRI ER 30%, G H Bk AN SRASTITFH L
ihiEpadide e NAY sE S =)o

=. BIRSTUREMENEBLITGESETHHREE

BET S AR AT SRR S R Ge ke L, B
LIV GEHAT RRCRIF T OO . Rt b 2 2R
TEbRAZR L OISR Y SRR B T vk . N3 DI A P 4 02
LENE et YN AR (B &bz EPS Al bt N ipr e i
CORMESLHE” B CHCORA, W R SERTR 1 RAFIE T
RA&

N

e

<

(—) SHEBIERERIBEERE

TRERCRGEHNOCAMERE . LU AR ETE B P LA 77 T
BETIROY . BT AT ERAE IS AR LR AN S L A, BT
MELERFI SR SR S MERIIZ YN S S e A 5%
FOFE bR, ARV A R I R BT S 2 RO Bl 5 e T~ e
FEB AR R SRR BRI S B e ot fiiAE e
TSRO OATEIS, B ik i TR S T AR S
NIRF= ARG IR ™ S 2 B RO 5 i HR AR I
HERR, REGLERGNAHDUCE ML RS IRER, #
e HCHEA T S G

(=) shSIEAR S MM B & R AELH

N T FUREEIHER . SR AT S @ AR A,
FBHIHAERR A RGEIIRE. Z 00 M R R N 25
EYHgCFaRIENER, —EmEERRIAT el (K
Wm15%) , RDZVHELTH Es BT b o B (o 1 o P AR e
REAIABARE— A, EAR I AT A A 2= AR S
B, FE B HEGE KRNI, SR i [ THE T DA 242
i, BTk TR NGB R FECE L R R ORI Z AT,
R GG B B T e RGR A A H], PRI R U IE
WL, XEHR AN ST R A B A AT, TRrdZBRT
S5, VBRI 2 ELAE e

(=) RiEhREFIZBEEIMIL

L R Fh i A SR AR e @ as AR e g . 3

243t

THE - KT - 3B = R 4 2 R SRR I R SRR
T AR SR SRAEA TR 43, (A e J B R 1725 77 T i b
Mo 28 S TRESE DX B R /IN A A TR 5 ARG 7R 4 5 B
Befith, WIS AR L AR AR /N IRE o H T HR A I R AR BT AN
JEBRG . G RAFI, 25 AR B AR BT BT AR
AIHRRIE YR 5 1T 24 AT, R LoRa ¥E3mi@ (m At A
DI P A AT — B FE A A G A T A e, SRR D 72/
H PP R AR F] A ERE

(M) iIEHERELEE SRS

B2 P IR O TE T R (4 T Mk 5 4 8 e R 1 8
o RATELREGIBE R e R Bt bs, PR SiiR
SIS, B EILRE XI0 . $8 5 PIT IR i
REFEHA, BRI T IO AT MR N, A IR
BB S, SRR, S B JOREE S TR a3k
FAUEIMEES G, =PSB, — 8 E%E N A2
NEIE, KiEAsREEE R, SRR, 2% B3ENH
KRS RIATERR, IIERERER, M4 “BisE” 4.

(B) mERESIHGE RN R

T RE B IR [ TT FO AR T e — MR 4 S TP R . B
I GB/T 37478-2024 MR INART, IRASLES 2= SBUIA NI R
TS, AU AR BRI B RN (R N TR] L SRR L 4
R, IAER RS IERRL . KB5S, #HE
FT IR ST RERERGR AU, AL, MBI SRR A A |
PR GRS 2 I, I RS 9 N 7 R S R T 6 e
PREETH AN “$ef3 17 1 P, A5, A 7, h
FAREEATE S ATBIE AT,

[S

N

s KT BRI Y6 FR 0 1A o TR e e S — B A R,
HrmEARR G . IR SRS ARG R . ARRBFAL
GRS PIR P ROTER, JH R A2 A A S T v 1 7
i, JERIRIIREFEA AT B R R o B i — i
FE—IIE—E” RGN, SRRl e s,
RES W EIETT H AR,

(1SRG 2R i B A R ST R R GEA T (7). PRI I8 L 2025, (05): 154-156.

(2R TR Rl R G A e T R R P FAEE (0] S R, 2025, (03):87-89.

(B % T NB-loT SR IR RE AT 2 R G0 THS A (J] EIS I 2025, (03):90-92.
[4] BRDBL AR I B S e K T3 AR AR R GEAT (D). 7 i L2024, (12):70-72,

[5] BliSCFe BT U2 A RRIB I BT 3R g v 1) el S I L2023, (06) : 96-98.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 009



	基于单灯控制器的城市路灯智能调光节能效果实证

