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Research on the Technical Architecture of the Energy—saving Management System for
Smart Office Parks Based on the Internet of Things
Qingxiang Zeng
Central—South Architectural Design Institute Co., Ltd.(CSADI)

[Abstract] As major contributors to urban energy consumption, Smart Office Park account for 40%—60% of
total energy use in their mechanical and electrical systems, making them a critical component in achieving
energy conservation and emissions reduction in buildings. Addressing issues such as inefficient operations, data
silos, and delayed control in traditional campus equipment energy management, this paper systematically
investigates the architecture of an IoT—based energy management system for smart campuses. The study
proposes a four—layer technical architecture comprising “sensing, transmission, platform, and application,”
clarifying the functional roles and technical implementation paths for each layer. It details the equipment
selection and deployment strategies for the sensing layer, the hybrid networking scheme for the transmission
layer, the intelligent analysis algorithms for the platform layer, and the control functions for the application layer.
Furthermore, it systematically analyzes the equipment interface standards and data collection requirements for
the three major core energy—consuming systems. The study indicates that an IoT—based energy—saving
management system for industrial parks must achieve the organic integration of technical architecture, device
interfaces, and interdisciplinary collaboration to form a complete closed—loop process from “data collection” to
“intelligent control,” thereby realizing quantifiable energy—saving benefits.

[Key words] Office Park; Energy Conservation Management; Internet of Things; Technical Architecture; Smart
Office Park

515 B RETRARR “ R 7 —— MR R NS, i B, A
RRRARAR R I IR Y 35 IEAE BE & E B a IR AE KRG AR S AT IE S BEFEI60%2E80%.  HEME 75 24 el X AL
SR a5 rEor & . E RS “20304EATSEIL A IE . BRI, R REALTT R E B, BER IS A TR K, R
20604 Hif SELAR H AN BTN H AR, AT AR B =0k w5 St R R A (R LA 22 S
PRz —, HATRERADS T “ X" H AR SEIL R A2 2 R E N gt Ir o el X ) i BB UK I T2 50 5 T 2 5
SCo AT HHARREIE R, WaEE. BT R R, SIMERSE, 7R BL7 i 2 5k I A0 8 H 28 5% - 2 R i

102 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.




Building Technology Research

LI AFTR
H LW 11 HeNA 1.062025 4
WERM. W |FIS (ISSND: 2630-4651 / (FFETIS): 860GLO0S

AT MR ] 14, k20 = P AR SRR L N B3 P Bl A ) S o
BES1, A TN LA E Dh 24T, RALELE 58 MR SR
TJafe, “ANETWARRK, PHEEEENGMELL. |
WARGE G, “KUT” BRI E A, BIEE T KRB
NI B AT BARSR R B2 4T, ToiE R I E 2800 2 S DURS 4R 4k
W HUK RGN MY, BB R LU R, SR
s VTSR K AR PR S Z LT B SR Z R 1)
BAE TR AN ——25 . BB, UK T RGOMSr R, M
SLIEAT, B ETUE BRI S TOEE R T A AR
PRBEFEIRDL, SEAE LI T AN 7] R e8] A SRR, R GEZ T[R4
TR «

IR I B3R I PR A Jre N B e PR SR 3t T 4 AT
o I AE VLA E A AR AL IS, T LUSER RS R
FRIIZAT S HONBEFER, K 1 2 XE DL ) “ AR A N Bt s
WA “ EAR . B2 AL B A BOR, MEA R IR, A
Al ¥ R G BL ek T LTS SRR IR — 2% 6, 1138 % R GEIA Y
HAEEL

ZFESNTEBRERGRSE T “%27 M “BE” 1
REJ7, AT LU REFEF 8« TR SR (A Air a5 . S 57 0 2% RE AR
M. R B, T 5 4% ] A O RGBS, DL B9
SR T LLELEE N A H BT, TR A~ “ A= -3h
IT-FREE” RS A .

ASCRES AT XL R &S, RERTETY
HER X B3 A F) 2 R0 2 el X RE AR B 0 R, B IR B R B Bt
L8R, A D el X1 RE BSOE 5 R REAL T R (1T 225 (4

1 RGEEREENY

ST (0 S o el DX e B R G B 2 R
i NI T 7 O ) R NN 7 ST T W Py 2 YR =B
ARG R BSL 0 JE 4, BRARRE & 2, (8 T 8Lt it
Yegrs FRAETT IR I FR e 0 A5 S Bl 1, SCREAN ]
JUR S AR RS LR miAhEE DI B
RGN AT SAT S5, 2 LR A JR DA 1 1] B il 2 =5 30 5
PEHIT R e RENEE R IRE e R, HRAGREE
1817,

ERBOR R AT REE Y < — A EAR WA RR =Kk
PINHIIR. —A B bR fa S VR R A Bl X W 3B AT R 22 4
PR ARBR—— R AR A, R L, KBRS ANZ
R BB, AR Z . 52 FaE. BMHE,
2R E bR EA B D SEELEE HB S ThRe IR . =K
RE=ZKOHRARS: THRERS. R RS. KR
Gio AP TEE B IS P A ——15 B A e fig
CERN. BRET R, S SRR CERE. ERE
(TR, P AR R E . FFEHSAC, JKah R G EE s i m
Pz, B A ST RE Rk & 1 B AR RS SR TT

2 FARZEMEI

2. UBEZE &t

A2 A RGN R, 38 7 15 % it 30 5 A IR AR A
BEANR, SLILIEAT S 2R REFE IR (M A TH R 4R

TRAGEM S FEEA LS. MLAL. THK
Ui SRR S A VUANYE P o 4 PR 5 THT, TEA KALAL S #R 5%
F WL B 2 ThRg AR M se i Th2e 0 AR s R, 22 ik
ZICIRJEE A A U A [ KR B, 222206 s g JR s M U0 33k 7K
71, WA B AR RGN R K IR R . RS, KR K
HULFR BB AT IR AL B ARSI R S hZ A B . 23
YA U5 PR BT 00 7 T, 75 RHLBE R | 2 AR S B 75 A X Sk
BB R I T A I =5 PR RE e R AR K R, B
P 2o A SR R I C O R BE FH 4 5 s i I i, B AN
MR P AR IR AR, B N A B X B O B AL R A R gtk
TERES %,

PLRCEE RS R A R AR AR . R RE TG 28-S R e
B JeHRfERERES . EAAEX L. SREE A, fAR
# Il A 2 ThRe AR, REEHUE L I ThE ThREH.
AR SR, SR IR Th S . 6 AR 5 R R R L T 396 JEE [l
0 R T 2R B B A R, SR M i F A DA HERR
H IR AR WG . 763 A O X I Ok I AR RS,
T Ie3h BE B 42 ), 2 A IR S T 2 I Bl I I EOC T R X
W

BOK RG M & AFEIT A KR . TSI AE RER R K 5 2 18
o TEBHKER. SEESCER. EAFKRIC R s
KR, SEPLEFRPP YRS SERT MR, W EIIE AN K SR K ST B
M2 3K R T B 70 B KR IR DG R 2% I AR IR,
W 1 3784, S g PR 5 7 S DX o %of A i R K Bl
PR Z K, P44 7530 K AL B M K A4k .

2. 24 E R

feim 2 A BE FAT 5184 AT ERS, £ T %%
KR, DM E SR, “BERNE. TEHT” HIREHMN
M OB Sk

B LREAE 7 RIEH TR 204 X sl B A A 2k 4 E
Yi5t. Modbus RTU/RS-48577 i@ H T HIER . /KR, (LRI EFR
FPIHPIRIE, FARBE ARA PLTHtae 5. S+
HWELRFEBRANHEHAMEIX, 18t BACnet MS/TP
BACnet/IPHMX BN, A RAEERINA RafdE. Tl EAK
WK FHTCP/ IPHII, Fl T el REM 2 5T & B IR 5548, 18
Pl 5E R AT SR I O A e

TELI0ME 7 FE M T A @S SUsE s #Es B % . LoRa
HARE T 5 B VR 7 w5 VS BRI 37 55, 16 Ht it H P %
B8, TIAERRAR, FE I8 n AR S B yh L B 2 4E . NB-ToTREARIE A T
JUER . RIFE R, RIS E MG, EE o kR, AE
LW, TH AN, BER AN -FiI SETFRAENTEN
JR3 8 X 3 R B S A M T SR s v LA T B LI 9 5, 0 e

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 103



Building Technology Research

LI AFTR
H LW 11 HeNA 1.062025 4
WERM. W |FIS (ISSND: 2630-4651 / (FFETIS): 860GLO0S

WG BN B BAE 56 2 ), AP .
HARTARTE ., AHTE i 5 AR HI T RE . W23 FiModbus
BACnet . OPC UA%E 2 FhRifl il 4, ¢ B 1 2 BB G — 4460
TR RS ST AL & TR 2SR T B SR SR A ThiRE, 4%
WE S5 E hAME, B CREE 58 5 M o Xof SIS SR A e P 4 AT
5, W SCARHE TR N B8 R A8 4, S F0 gt

2. 3B E &I

TRERRGN “HEARR” , RH “Z-UthE” e
T 77 G R TR AT AL S S SN L RE A7, 35
SCIEIR AN AL

BAREN S AEE T, WA NG IR R VM. AE,
R T RE, SR FIMQTTAE 58 2 W e B SCLRIE = 9 K T 1
TEFERRTE T o I P RO P P T o A i A IR SR B A T i,
SCEEECA AR RIRR BN SRR BRI T A% T
B, APEE. SZH0. 5158 S8R,

Hodf a5 4y M U5 T, REFES DU E A H A BRI H
NG IS BEFETR A IR PR S R A E . SR L B R T
BRI R AT H AR R GRS TR BERE. A
VIREFEE BT AT, 54T AR B s B m AT 5 b o [ B ER
Eb A3 BT 2 B B REFE AR 5 R AR R b — I B AT b,
PR A . ORI MR FIRLAS 5 S ik s R AR 5
SEHEE. N DB E H (S BT RB AT, BOLRERER
i BR] A58

S R R G e AR B N (92 LTI 2V = X |
SEE SRR, A TR AR T T SRR RATIR. T
5 H 25 2 455405, A1) FH LS TMERXGBoos t B3 T R Sk 24 /N ¥4 4
GG FT L ) BT o 1A% (R VP AS A Y R B AT BB B IR iE
ATHRRAEASERY, 224 S A 5305 (2 L 2R I 1 Bh i 2 2 12 W i
PR, SEPLTI L. RERT AL X A R 4, B sRAb
o) BB AR A A TR S A S, [ R AR
Bt o S S W AR T SR i o i R8s 25 2] ik, SRt il A
FeS L, HULF R B2 L I A ] R

2. AN R B

IS FH 24 43t 45 A AL AT Ak R iE 1T th 2 F B R,
B AR XEH N RS A IR IR R K HE .

FEFE IR DA = 4 rT AR BRASCR BT 30 S I e o 8
AR X AEARREFRE . FEPRERIREHE . H A ReFE . @I BIME3D
GISHI AR HIE X = 4 H AR B, b S B0 S A8 mp (15 9 14t
#Yhe, BN R A LSRR A A WA TEANE B S
oA saihsk. 2 4EEHROCGR BRI IMGER ., ITRE. HRE.

PR, RS E s BREM, RS EE XEWR.

B RE R S AR i Ay X FE ] TR AT, HIGE IS
FEHRICBN SEINRE . J3 I 3 DX 4 ) - 905 T 1) 2 A0 DX Sl P 47
W E S A . B RS E . BRI TFCO R E
FIN G 1 AE AL TR AR B A IR 0 57 R A% R, AR = PN IR B I
5 AR LR T K R FE RO AL . BG4 B I
W S, E ShK R RS WA R T E A RS I BB AT . JLIRER
SRR 2 4 L IR SR T B YR T &= IR, A KPR R
MR,

3w U AP L FHUR R, SCRFE N U FE A Ak
FEEORE . BB E R PUTRAES]. K OThEE R AR
FERbR R St St AR RSIRENSE. &
PR R W B il e 4 T el 5 A0 345, $ETH 3 R s 5
L o

3 &g

A ST G5 B A B X K R A T A% YRR B, IBA
LA ARGLEMBAT T REW R, B CAUF SR,

B, BEIMA T X % REE B RCR R -t - T A
=R VARG o SR E T A IR A R AR A AL B
BOK RGIZT S AR R AH L5 LRI G H N SR, %
DGTTFEMK . & 2R 87 20 2 A T R s A,
SEHLECHE A T AN SRS AR B I 2 SR AL Tk M s A R T
Ihae, TR AR R .

B, BEDAE X BT REEE BRSO P2
TR B R AR MR- 5 HT 7 BIAS B FHERAD “ a0 A st 7
M hl A . B R R RS, kMBI RE e R, F
G EF A FE R AT RN, A s fil s T R AT, BA LR
FREARAL BT RENLA .

(5% 3L K]

CLAk Fosk 2 7 A A Bk P & e R TR %6 38 R 5o oy L
[J].% & W, % fz F,2025,42(08):121-123.

(21 A 5 27 e 2 50 P 2L T A Bk ) oy R 48 38 2 A R LU,
#47,2026,(01):100-103.

IR F, 0 A &, R A 30T ol A3 B B9 4 b 2k OR
KEEH R AWM RIILKILFE &3 1,2025,38(12):99-101.

(A1 18 B P I B hE R 6 2 F 6 3t 5 ¥ s R AL
A B AH4,2026,10002):171-176.

EB B

B (1991--), B 5k, & AR TE ALK B 5 61 R
oA, 5% a1k,

104 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



