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Design of Intelligent Sensor Network and Linkage Control for Building

Electrical Fire Early Warning
CAO Xiao-ning
(Shandong Provincial Architectural Design and Research Institute Co., Ltd.)
[ Abstract] The core of building electrical fire early warning lies in the collaborative design of an intelligent sensor network and
linkage control. In response to the issues of delayed response and high false alarm rates in traditional monitoring methods, this paper
establishes a distributed monitoring system based on the integration of multiple types of sensors, covering parameters such as
current, voltage, temperature, smoke, and gas. The system utilizes a high-reliability and low-power transmission method to ensure
data stability. At the same time, by combining real-time monitoring with dynamic threshold adjustments, it enhances the ability to
detect fires at an early stage. Additionally, a graded response mechanism is designed for fire alerts, which links intelligent power
disconnection, fire protection systems, and emergency evacuation devices. This approach achieves precise fire precursor warnings
and efficient handling, reduces fire damage, and enhances the electrical safety of buildings.

[Keywords]building electrical fire; intelligent sensor network; linkage control

1 51% 2 EhefeRRas SR it
HEUF KR BB Z RO 5 1 frope e 25

FPIRAE R 2024 FE R TR, & AR | & o B
TR A s g 0 B (R B 2K S 53 R4 , R

KRR 79%, (EHIEMEARBR R g VR SRR AR, R EILE 1, A2
YRTE AR 4 TR ME R AE B gy S PR B Jeaa ey 7y, i oy
AR IR R SR AREUR G, PR SR R HFERS485, CAN A £ 55 TV P ICHf PR A Hb AS 1%
52 BB S B 3 A AL, S8k o~6 T 1, LR 72 B4 Zigbee .LoRa NB-IoT S M Sk
IE IR 31.3%, FOREML SR L gt o i A ok ey TRIIFEIZ AR 1IN 5 AL B2 0@ I I 4 RIS A TR

INFR SR, A =i B FN R FL S 2 B
FRSHEBIEN M, Tegfen s o i \EE T THK
KGR HUE GG 2SR R T1ER
M VRS B I R I DR R Bk s P2 il w] £ K ICHT IR Bt
Bx BB T SR R | JR BRI H DA N T BTG 2R G T
B, TR L 2.

PETUAC B, BG5S R S B U AR 22 17 <%
I R s A G B REE R  MR RS
] AL IcEh 12 | S AR E BRI RE , il BT 5
SEBLK G PR At | 70 el 0K | Ikal 1R g 1Al K
P S8 8008 o0 i, PR OIE R 58 B & o R KR T

ok 1
He [ ]o

137



E“ﬁ&ﬂ
Wﬁkm

ﬁm;
ﬁamr zfmr mg +l|§§ ‘”’5 i T u;m;z

m./”/ l"' nlﬂ ssnmue IIE& 'lmm lllllllllllllllllllllllllllll

[F==]
El %ﬁﬁ%ﬁ%ﬁlﬂ%%w&

2.2 SRHEABRIRAR I S ik

LA R A% S B R B IR BN 5 o T N 7
X, FEH LTS 6-NP (/RN IR AL AN ) FI INA169
CRE %5 70 I FL A% SR ) IX AR S8, 9 i e 38
it AR REZR | 53 T SR A 248 i £ 85 0] B S G BV
SN I AR AR L R TR B, TR R IR 3 L it
R N S H B L, B B 1% &4 Al H Bosch
BMEG680 Z A& &AL LR S H 5 IR R S B4
B, B BRI UE BRI 28, 48 o W T
(DL 2)w,

HCPL100 0.01Q
S HB BRI B IR
<

SNSRERERE o[ S3008mE
~| axmE sy

—— szo0mme
| AR5V

IHI

PCIZH

P2 5B R gt ey fi ke
3 HEFUL KRR IUE RGBS
3.1 WK BN 18
FESFUHL I R A T 55 4 2

LR A AL AR PR A, FRLIAAR Ik AN i e A
NBCHLARSE 1713 K St daid e I FL I e 3l

T R P A S AR A IR AR B TR TE I KR
JRURS: , IR R 1 A A
R... ,—W1X[/1+wzx]f i (1)

H(D)HA:T, dﬁﬁﬁﬁﬁ%{m,b oL G ER
w, . w, WIAEREL, TIER RS B e BdeHAs
B, T FE 5 1 T I RE SN i 1 P AT i B T
B TR REGEFEE RRTHRACKK
W25 5 MG SR F TR e R s i el R
B BRI, SN HE R ATIR. 4R i
W BfR 52, SR FH A S AR B ) 22 BRIk 5 22 15 254
PERLEHOR , — BRI AN 15 AR RN O 5
KRG XINE N K RIAEGAT S, DR E,

138

3.2 W St o pr S AP

FELAS K I M TS ) SIS 3 7 5 A BRAR I 320
S HE S I E TR E B T S R A M 4%
ZEFg R FLI IREE R 55 SR RO 0 1 SR A R AR A
PeHER R % & TP NE S S 7
ARSI, 3B S RAR I 18 1 BB X £
TR AW, MHESARGH BN, J&R
SR (T, FIE R AR 28w LR A
HEATHI P -

Ry =wXxI,, +wxT, (2)

R, %nT,m,ﬁﬁleEEE(iﬁmmf“éﬁG‘E w,
il wzmﬂi%éﬂl £ R, S VE HE, m%&%ﬁ
ﬁﬂ?ijiiﬂzic&%,#Jﬁﬁiﬂﬁi‘ﬁk@uﬂ’" iR, &
W T (Zigbee,LoRa NB-IoT) L& & A5,
B EE DT R EYE S SN B , R K E A
BOR AT IR A LA 5 B A, SF &R AR
N EAE A TIREE 04T 2

Ryu=>" (w;xD,,(i)) (3)

ROGIH D, ()25 i MEBA R , w,
R MERBIRINE , T g R R S8 B
T A, b KR RGN RS S R
4 FREHLK K UE RISl g B 2w
R
4.1 FUEAE 200 2 o L

TSR HRL SR R T 2 G0 1A T 4 S M S ATL A
BT KRB FE RN 53, 53 AR L RURS:
XA E SR B R YR S LK
o U 2 AU S R I, R G il R AR XU T
PR N R I T g 18 2 KRG HE RS 5 40+ XURS:
RSN, R4 E ahfe ik XS %5 5 2R
RN TR B & L TAESr , By XU -8 ; v RURG: 79
L3 = CA= SRl S STIE Rt HIE =) ) E N
A DX 3R 2 S, e il IXURS: &2 4 5 24 R 4t M T &)
i IR B R KRG E I, 3 B 3h BRIk &R
J¥ , [0 fil A A SN FL T BRI B R Gtkah Ja 20
NRGEFETY, WE(E Rl RS APP B A &
FUE R G0 N B 0S5 2 B8 [R5 415 B IR R
A 228 RN B 5 — I )R RO 4 e 7 Ak
HIKPENR 1,



oEHERENO

1 TEEFG SR

N2 FUENE ka2 i AT HEIAIRIE

TR BRI TRBEIS LN TR I8 A APP JEfH

Fh XU IS RS ARG, TR TRRIRIATER 73 Dk APP EHRSE

e U R EEIE 2 H 7 H J P R e 1 HBIHO VEBA R
HaE re i PRAR LW N ES 2 KR IRGEHAET | EOEAN I B

4.2 AHEWn S RS A

B REWTHL S AR GRS BB THORUE 17K
KKENHSRGR L EIBIT , % a2 i
RBEAF RIS 5 (Ui 3 el LRI 305F ) , &
Gifs A G EREEL M K ROXRS: H 5 3 E 3
AL, FRGUARIEH R FLIRTAI 5 2 RS T 2 P
FIDXIER , A58 FH S R CRAP WL F il BT (36, Jey B
FELATLI RE A% B O 15052 5 W ) FELIE R 18 5 45 D1 B, T

NIRRT AN RIS TR R

I7 e DANEEE DI B DU, RGUR USRI
HLDEBLRIG, BREHR N EE RS S N EH RS
BRE, S IR S FRT R RE R R m] A LR s AT 2 &2
B, HAORGLGHIRE BiREET | ARGk,
HAEK IR LN HU BER 22 221, FFARIE SR
HoAth B B A IR H sk
4.3 (b &5 M 2GR0

KK E RGRFCHTL L EE RS L s
BiE N AR s TR T SERPRS fE R, — B
ik (S , RGO B sh R ks fRE T, A
LIS RIHP R . AR GUR I AR IR
TR E SR8, B ROBHI KK EIES K HEM &
Gigh & KR IXIBIAZE R | T Bl A 2L AL S 1
IBIT2E, VISR B GT ROE E N 55 S N TS B , 180
BA AR, N RGTHLOIE 2 2R

QR REN. SRS | RGUE K KR EM A )G,
SRV B SNEENETES R SRR RSR BT, XA
Gk ) H SN S T R 41 (BMS) S SR 4R K T AH G 5K
¥, AU R R R B RAT GBS ik R SR
FRAFIBITING W OR N SR DO N i 2 4 L B e 3K
MIBTRGEIE. RIS FERIPATT 455 KR XA
FY RS KRB AL B SR REEIRE R, BEAA
TLBRHES TR, PR 22 4 DO

R S BB 2R G AE K O 5 Ml A W% ) E 3 /e
gy, B PR R K R K A S IH) , it HOE T R 5
BRAEAR RO KRIXIRLFRIE DL, B REV

TR RRTESE S 01, W OR N R AEARRE ML PR
NEIHHR G R, PRI TR el

4.4 ORISR 2R L

KR FHHIE W 5 MR E PR, IIERGE5E
FHHEROLR G BRI RE, R, RS
H B AR PEA SO IR B S SR O AR IR ) |
GRS KR AZ A X ISR SRR R, R HK
I FR A S SRS S B RS TR K R K AR
. FRILEBEFHEIRAS KBTI, 456
KRBT R RBAR I T , BT IOR P &
SRR I S ] SR HESh RURE BRRE D RAE

5 45k

AR TR REAL R I 45 5 kB R
AR ALK K T 75 76, A R AR G s I 7 5K
PR R ARV L i\ RA 3 (i vl A )i, e
ZPRUE RSG5 o0 A SRR, A i 7 L P
JE IR 55 AF FL KRR B I S 8, 4 A vea]
SEVE ARIIFEAL RO, SCBLHL SR B FL AT HS IR
S TE BHEAS VA, Bah Pl il £k
HATIRRT B = RS IR REWT L L TR B R Seibkah e 3l
PINZIVF=V Gl I TE 2SN SV O Tk
AGUTRGHENE (SIS T ERE R R 24
IR PR

%300k

[1] 75 e . S S B 1 T 5 T BRI [I]. P E R
SIBEEH, 2024, 23 (12): 116-118.

[2] 5KAR . IR K R L AUK O B 4338 AR 0], TER 5 (A
FhR), 2024, 10 (18): 66-68.

[3] 7Kk D5 . SR WA R B AY 5 IE R B FRIR T2 AR (D).
ARSI, 2024, 22 (17): 59-62.

[4] £38, AILFE KRS RGIN HIIRS REBER
1.2 BiHb, 2022, 7 (4): 32-34.

[5] fiEf . RSP ASOK 0 SR IR o A B TR i . & H I
B, 2022, 7 (1): 100-102.

139



