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Brief Analysis of Energy-saving Design Technologies in Electrical Automation Engineering
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Abstract: With the proposal of the "dual carbon" strategic goals and the continuous adjustment of energy structure, automobile
manufacturing enterprises urgently need to use systematic energy-saving and emission reduction measures to improve energy
utilization efficiency and reduce operating costs. As the backbone support of manufacturing systems, electrical automation engineering
plays an irreplaceable role in energy management and control. Especially in the typical high-energy consumption unit of the painting
workshop, scientific and reasonable energy-saving design is not only closely related to whether the enterprise can achieve green
transformation, but also the key foundation for improving the level of manufacturing intelligence. The article starts with the energy
consumption characteristics of automobile production lines, comprehensively analyzes the key energy-saving nodes in the use of
electricity, water resources, and heat energy in the painting workshop and final assembly workshop, clarifies the principles and
optimization methods followed in energy-saving design, and provides energy-saving methods with practical guidance value through
the comprehensive application of electrical automation technology. On this basis, we will deeply explore the trend of workshop energy
management developing towards intelligence and dataization, providing theoretical support and practical reference for automobile
manufacturing enterprises to create a green and efficient production system.

Keywords: electrical automation; energy-saving design; technology

515

N, BRI B REIRE G LUK R R T TH P it
TR P 773 P 7 THT R IR B, 104 b 1 R R RE
Bt BT M, BT AFL 16 5 €7 1 e 2R AR AR AR 1 AR
T P — TR oAy 2 B (R TR B 2P [ AR IR 4R 2R O B A
AT, A9 LR REAR RO TP IT, HO T K
X = SEREIR I F T DL S 4R, IF BB IS AT IRES
SRR B S LS SRS 5 X E Ve
ECKIT REDT T 78 71 - EREAEAK T2 A2 i)
LT, AR LRI RERIN A R, XAER R
H B Bt BT 5 25 58 B — ORI 55 - X SR AT
H O IR ARV AR I A 5 HL R e 2 1] LA S B e 2], 4
BRI T HE BT Prs A i B Bl R ER) i A A P
1B I BRF-BORIT BT, 45 B4 il 20k S A s

110

ARERNRERER A Z 2 P EEAE, H R AR L
SR T BA RGN B DL T S T R

1 REFIEFERRERYFIES B L2t

TR ARG A 4 AL A 7 SRR 7 T o K ) )
Fod, FREURA RSt 2L 2 oSS phk.
PR A DAL BRI EEIA TS % B A AR T RETR 5K
AL L FARE LU BOK BHR KT AR OURAE , ER3E R
KT E AL E . JCHGRAE UK WIS A T55 T
e 2, B AR 2 RN AAsE a6 LS Ak i # — ELARERRER
BATHPIRES, XAEAFREFBAG A HERRAE LLBOS /K P kb
BUARIRZESIE X T A S R G & R OB
& PLC =il 8% B REML KA LI SCADA RASESE, #
FEAEFA A AN IZ AT AR, DUORIE B R R 4t
W ) L ROz R M P 10 R o SRR R — v B2 1 B AR

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



AR - 20255584 5T
Smart City Application.2025, 8(7)

@f VISER

BRI, SR E G T AR 6, Rt 5 e
BT ERGME UL BT TS T R 2R

2 RERFETRERITHENSE

2.1 R=MAESRREREMNRE

FEITRETTRE BT AR OC AR Z I, 5500 BERE 22 4 VE 2R 22
BT E EM AL, JCHAE BRI R IR B U 2 200 H
A S8 5 IS 3 & S R itk o ¥t BLR 7R A
ERFIRIOTER, X LR RGUE A BE R GRS
WO, ERECEAA RS, WA T RES 51 A KK 8
FRRIEX R E N 2. T, R AEM RSTE
BEUE I 6 L™ e 122 B 5% i ) R 1) AH 9% 22 A b A
FAT VT RIAAT , EARUER ORI, 1502 TRy Ha
AR R E L R L AR BN, WAL H TS
BCEZI0 . BRILZ A, RV 2 hie 7 B 5] ATUAR A
FARTHLE, CAOR SR A 2R 48 D0 MR FHRAE e 70,
TRENMEZAE LR TOLRIE 0L, B LA RGEKIH AT
P2z 4 HASEHISAT T % . 5 Z A H79 RE e i Al Hed
| IE R AAG 20 A% I LR IR E , B RAE S 118K
TREA L B, FEAN GG 7 TR A S L Z BT i R AT AT
DT (R SAM , T3 YT REAN 22 4 RRUE Z I AT LR 5
VISR BR8] A A 7 PR A 22 4 HU T SE R, HESh 4B 1A
IBE A R LT R R R KT 1) it .

2.2 TRESIMRERNE

TREFF AR XS REEIN PLYT L), A R 26 34
B 5T IR A AR AR 288 I il R A S A R A A B

(IR BT LA BT BEBE U 55 0 B A SR AR BE A5 TA AT

WU AT R G h SN AR E, dnitk— Rk B
REFE My A, SUAT BLRRAR R AR B I Ll > HEls i A
MR TR IS b it IX R, REMEAE KR L BRI
IKFEANRERERI I T R AKHEI, ARG AR T 15 REANFR
PRIFEIE S .

2.3 RAZHMETZERMGE—

T RE BT EAR R T BONSERER) F S L DL K RERE
BT T IEOAR, SRTANTT DA B 22 18] 1 T2 2K #laf L
Ui, 2 R BRI ARBUE RGEAT H ShiftE 11 5% — RS
FEBERIN A, 550 BRI R . FIRAE 08 T ZA B Ak
oK AT BRAEAS 22 PR A RECSUE IR — AT M 45 257 B Bk
AP R OR ST R RS o AEROARE ST T, K
PR ELRLR L ERCE PR AR AT PR S, BRI A
TALRIBIHr DURGE L I G 105 2, 80 A RERS 1 H HhiE
RITIER “ il ”, BE 2 7 SEPRIIRCR .

2.4 AR S BTG

T REOEE 2 PR — o BB A B, Bty
R 55 Wb EAE B A FOR AT R IX — | $ T ik B BF I 7 1
HIPCA AR - A B A= iy FIIAS S ik Al 5, BEa s
BB T BE P BEA AR AR IR DL LA S ™ RSASE 5 THI Fi

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

F RGP TAE, X6 FSEIHR 5 BlR 1 B KA R IR
. TESCBRAFREIINE 29, REGEARLE T BeE BN R
H L [EDSCRE BAR S B B B AR E R SR B 2,
I RBEREAAHILHE T REFTHUR I SEPR AL, X RedTHE H2
T Re T H 5 S S AR DL R HES D

3 REEETEITHES BILEARKR

3.1 BEETARA

TERBEER S, BN FEFEMEREA.
YA RS JEHIE . KAHLLL I R G S5 X B 0h 6
B SHA . FHAEV)SARBERTAME K, B4
fERESS WHEHEE T, TI N Je kA8 S il 45 o A Bhixds
25 SR 1257 DA B 7 8 75 SR I DA S By W gk i Ak 4
SR A 1 B0 A Hb 25 U S F ML B, itk — SRk RE e 1 1
FELBL HE B N [R5 2 3 AT R AR08 1T 2 4 e O 7 A P e
IR W TFRHESERGM S, FEE Tz F AR ] L
Je PID A5 SRS, A S BR A T3 R 3 i R S AT
RAS, DA AT RE L TR RERERE T oK, FATR RGLAENS =
R IE B kT K o BB B R G0 R RR AL I3 1) 2 R AFAK b
L B AR RS S I s SRR S G, 3T SE O E
IR D Re, BOREBCA N RIS 3 I 5 Re e B 20 I
B, 75N R 2132 TR RE 65 K B dh s 2 JE A, e KK
MV T B L RE A T s T R . TR — Dok, BRI A 3h
AR TC L ZR 08 2450 D) 28 DRI BORMES 1 2% I AR, DA R 2
T D)2 R, PRI DR e, [FIBIE N %
AR RIS, FI0EE. S RES BRI S
10 4% DA R B AS R i %, DT 3k G FL s B SR 3 DA K H g
R AP TH 46 R 4 i SR PRV AT A/ AR LB 5 11 JRURS: » it
LR AR AR ARG EEH, MEF RUhiE
T HERERRI R, 1 HIE iRk T IR R R RGN
et S &, HAIER T TR — B Ax.

3.2 KERETHAHEA

ERALZEILE AL BRI B TR o v 2 K BEUR, 3=
BT BRUe DA — RY T2 2. K%
TR FH R A, — 7 T B A 2 B 25 0] (38 47 A 1
B, 53— J7 A MR G RE ik ™ ARG e . R T I8
FCA BT LI RIK I H I, ARSI T IEH K &
4, JFHES T 20 E . mik—k, [HRes kvt
KB R AL B T A, SEmsE K EZ AR, K
I P B R T 38T 3 /K 1 5 SRR, (R B 4t e 92D PR 7K P
G SR AN E, KM PLC B HIEIR,
RS VR B 58 W R ) DA Sk A FE, 5 T A A HL A I
K S it 8 I SR ), an S RS RL 2% B M U 5 F K &
A RUE R T ARG N L3R 2 N TR 5 B I B
K—IG, Hubdt—PIE R T LK BEIRRCR . Rk
Gh, BB AL TAR S AL I LR 5IN T WKIEE R4, 8
WA R AKH T IX Rt 040 DL A 3R T 230

111



@" VISER

BIRETT L - 2025 584 5T
Smart City Application.2025,8(7)

KRR R b XA — R AR T T K IR AR
g4z, $2Th 7 BAOK IR SR [ RCR, dEmseil 7
22T 3 as 5 R XU T

3.3 ABEFIA SRR A

ABEET TR A R Tl RS 1 DA oK
PERIIAT L, HRERELLE UM 8, ERE Rt A O H
[l AARE, ARSI BT RE F AR I H AT . 1350 R
RGEH T LR Z I LA, A BhBTHR = B )sE
B ESIY TS SV E S PE RS r o NG i e Rl
R, VAR RS AR A6 B L R I 1 D75 et
Do 5 AR BB A A6 AN BALI 2, %
TR AT A2 2 v 0 R L RSO R A AR, e
AeLeid LA B2 A, RENE 20 K el T 2 ALKt
AT, A — SR AR RE IR 3 Hb PR ARG — IR BBV 75 K
HET LI RE O BEE H 1. BT L2ZME, RRZ
Bl gz X i et J5 585 BLHIA ey Bt DL RORS HE FA T 5
PRI RCR , Gt B REIRE G PR B Aol RE AR T 51 A R FARETR

Bl R, SCRER R IR T2 AR e T LU it A BT IR L

FEA U R GUIH, K IR BOR 5 R B [CH KL 410 LA

i BENS et Rt e ) A 55 A T RE R D)8 LA R AA 4

ik R GAE OR B el R R R P B T T 3 P AR AT et
RBEFEACT - A I L BAT £8 G VERF S K FAREA A5 [ Ui
B, WA AME S s T REIRA I AR, T B 2L
Mg T RRHECR, A IS T Ak GG N S R .

4 BERFEHEBT R

4.1 BENRE T AR SN RER

SRR E iz s H Rl B TR TR A A
Bz i, XSRS — B R E RS AT R, 15
JH H Ay S DN 9 R AR e Sl O » EFE /R HHEAT X
TIN5 R S B €t icksios < My v vida R3S
WL, IXHH LA IS AT R DAL BE B e 9 5 T 1A 6 AN 1Y
R, ALK FECBE % I L RERE 2 . 5 I BT REAFHL R
gty AR A THE ARSI FT LA ST, Bl e i S
SERERE, REMTIA RO A RO - ARBE LA m
TFREIRERE S 50 RSttt REWS SEHUN % RERERE W
EHE X, XAMEAR TR F SIRFUIRL,
11 HAREN G S RERR T4 T B Ty Th ) SCH¥ - ZrEria AT
SEXHE, ATKIESRTT S BU RERCE BUKF, i B
RETHHE, SIS s SRR TT A R

4.2 BRETIFERGS XERETREEH

S BT A — BT A AR LA TE L, N AR AT, A
Af AN /AN i OGS PR 4 ] (KA B R P2 LA R RE RT3 T ) 222
KRIGT o N T IERRA R REE B H 19, )R X 4%
A BRI 5T R SRR VRV iR 8l Tl
7 BT 3k T5 58 IX I AR Gt R A AN ) X 3 1 T P
i SRR R A T o i B 25 vtk RO IR I P AR SRR I

112

R BEMOC, 2510 R G RG S S o 22 18] 4 10 I 25 5 DA %
FAUE A N LA I, A P AC B 81 ) A R R b 2 T
RESIERTT ], Bk IR R REEAE S, R n] hEHL
Ktk A R kP, 5 A BRI A B 17,
TN HFRITX I, AT AT R B A R S BRI, 9
AR RS R P 2 AL, T oo 5 T R G )R s 7
R CREBREEHIEAR, BT RS WIS SIS A
HERIFREETT, BEORIE 7242 N A R CARET &, tnhir
TR ENE, RIS T REGHE H AR SE I

4.3 BRBHARZSITMNREDSIED

SIS L, o TS0 L I TAERR I DL AR L FR BE
A—kE, BrARE T R R E R R, X iE, R
FHHE DAL HMI ) BERE B R Gt AR 2 T IR
G ] K NS AN A R R FE ) S, EURSHERR T RCR, 2
WRIEIIA N1 SEBR 00, 1 20 25 DU RT B A B PRI B K
Wt — R RELRIEVE VIR B RERT 1& X 224 Hbde et i A
HEN RG22 AR, A4 JEBH X I Re a8 S B 1
BB, iR RE A AMERIX A 2775 B, 4
SRR AR T oA AeRE. PR & 8T RER) LED
ST H—FE, X RE R REHR B 7 e AME I AR T T MR IR
USRS, T HICVISCREAR T RelsvEFE, I T TRE
SIMRIX P T HEIIR BRIz Ah, TEETE B ke
JETE FARRIC A I, R RESE N T b IEa
1, AN AR GBI RAR ], & RE b A = P R R,
BE— PR RRE R R, AR RA SR H AR

5 £5i%

TR 1 A I T K 55 5 R IR DA S Y e ) Je X PR
TIESS . IREE S S e a8 T Ot L Re Y o, e SE
I A 205 DL S S €0 % R T T o A% 0 (R M o AR ST A
T H A0SR 7 5 e vk i J5 U, o HoF B Bk
AREEAR I T IRNGINT, B EARH T EIRRE 224 0F HAet
FEIBAT AT N, (5 B4 LA Re Al ¥ )7 =g T+
REVER FH AR R DB . TEARR, BB RE T
AW AT HESE, BelRE B R A O EAL . SRR,
S A TR AEHE S G 3 S 6 v B T )R R IX
— IR R e S A R AR

(&% 3]
[LI5K #% R AT B 5 B B T A2 ¥ B i R [J]. B F
T 515 B4 K ,2022,6(1):108-109.
AR ERERE =R R A e b B s S W K S )
B, 5, B 1%,2022(5):67-69.
[BIE&. ¥ kit R EBA B T2+ 8 R[]~
A 4 3 #F 5% ,2022(20):142-144.
EEEA: EU (1986.8—), FfrLH: ik T & A
RIHHAREBRGARAT, BhFERLL: EHhAFE
B E L,

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



