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Online Diagnosis of Thermal Performance of Insulation Materials Based on Edge Computing

Zou Jing
Sichuan Qiming Construction Engineering Testing Consulting Co., Ltd., Suining, Sichuan 629100, China

Abstract: During long-term service in buildings and industrial equipment, insulation materials are prone to thermal
performance degradation due to environmental erosion, structural aging, and construction defects. Traditional offline sampling
inspection and cloud-based centralized diagnosis models suffer from delays, poor real-time performance, and low on-site
adaptability, making it difficult to meet the needs of normalized and refined operation and maintenance. Based on an edge
computing technology architecture, this paper combines the heat transfer characteristics of insulation materials with on-site
operating conditions to construct a localized, low-latency online diagnosis system for thermal performance. It focuses on the
core advantages of edge computing in empowering insulation material performance diagnosis, system architecture construction,
key diagnostic logic, and engineering application paths. The proposed system addresses industry pain points such as reliance on
manual inspection, redundant data transmission, and delayed fault response in traditional detection methods. It realizes
real-time identification of thermal defects in insulation materials, dynamic assessment of performance status, and immediate
early warning of hidden risks, providing an intelligent implementation solution for building energy conservation and insulation
operation and maintenance of industrial equipment.

Keywords: edge computing; insulation materials; thermal performance; online diagnosis; energy-saving operation and

maintenance

515

TRl B @ i . T i1 e
TRIRATIZ DR, SRS AP, SRR EE SR T
PERE FLIERE RGLREFEACT I8 4T R4tk . £ KIISEfr T
i, GREA RIS SZEIRUK S HUMSE S 21k, 48
Bl A Tt B RE A 4k, P AR B . B AR . 4R
JE SRR AR, KIE BT BEVRARAE 5 B W . AT AT
b ARSI 75 TS ARG N A L A S A D

il DA 2 s KBS 20 H s X AR ol A7 ARSI ] B b T
PRI PERE AL | Mg B I B A IR R ORI
FEIURBEREN G, HimisBrikmimes, Wik, 55034
BN gt LA, MELLER At Tl 5 Tikia gk
Wt

TG FAE R 4% 2« A i A0 A0 Ak 2 ) 37 7Y
TSN, ARSI REIN EIsH . M. LA
FETAR, ERam b, RERER. mdic. Wi

-19-



20264 $2% Fo6H

TREERSOH

A SR EARIZ OIS, eI G RIBAM R S
W oK. BT, ASCai& TRESERr, 5T

Gt H I RIBA A TR LRSI IR R, B ERCE

RGN Wi NAOHMES DT TR BT, #
LG BOR AN, SEELORER AR A TR BRI A5 10 B BE
. FEHEALAELL IS T .

1 fEgfRias R T RN A I FRER

11 ®MAREE, TEERRENSEN

& G ORAR A REFA T REAS I LB Btk 18 2R AGr I A%
O, IBHEN GUEIRIBLI R A A S, (X RE L ke
DR 8] (AR RE R, TEik S A R IR B R 1
ENASTEPRITRE  CRIBAS R BE 25 P02 it X oA R
S ST AT AL 5 R HLAF SRS, T K DN 1) o )
P A R A TSR e i S B /NBRURIZ D R
KT ORIR R AL, B8 R EAE K sg . R, AT
RO R AE N e, FURZEROR, ML RE G
Z, MELORSHE R AT R S TR

12 minEIERERME, WIHEZIR

A BRI R RN “ &R+ I i
2K, DAL A RS R IR L TR MR 4
P8 kA 5 20 A 55 A HEAT AB BT o SIS SO0 10 45 4 A
PERZSR, SEFUE LB AN TAVAETE « iz 7 vk i 4
W RRATAE N AE S 59 WA LI, B 5 B K
Rl £k EBRERFIL, SBOSWIE Ria .
FR R RN, MR R EE AN T EAR, A KR T
ROUREAE, MBS Z im0, KigieTHia g
A, T R I 2 WL B T R

1.3 EPRIZHT R —, BRZASHILAFIGE

e ks 5 2 i 12 W 3 e AT O A e 3 1 ORI 1k
REAE TIktR, JCIRAEHEE ARG AL E . X MBI, X
PAX 3 AT REE A SEIBUK . it A2 RIE 2 AR 5 2
BURA TR fEKbriagery, ARG IEST R, 48
PSS BB ZE SO, TESEVE BEFIE S R IEY
BB R AU R, e gE N REE HHEE . BRE
BARIRARL SRR T RIS IR 92 I8 R AIR

2 BEHRENRATREM AT IEREEL IO
B LSS

2.1 AMUENZE, LIBREIESETSH

DG FERZ O R EERZ S . SRR T
VIR DA ARG R, To i WM 2 3 AR 55 o e b 2

PRI R TR RS, W BRI S w4 P 5E UG U«

-20-

e M SYEREWEA], AR TC T PR RS P4 A e, A
LRSI o RENS SN FE AT RHE N I TS KA, A
HERA RN R PRI TSR, R AL 5 2= S i2
SR R VESR A R, SR R AR G A L RV
T, A ARSI R

22 BRENHEIRELE, HREEFRER

LG A AMHIE 1L 51T IERE V1, W E S5 ER
MBI A i Je R « R B e e A e, X
KA ROSWEE R %0 W BHE LA mum i, Jomifehm
SRR R . XA R R A A B, R
TS, 59 T RGN MK IR RIS, 55
BT 47 5% R AT AT AR 58 A M2 b AR . RN A R R =
Ui 580 G A 5 BAE AR IS, el R REAL B B YR A
HIERLE R E 7 Tt

2.3 HRWEERMR, SIEALRIEIOE

FIERSA RSB GRRALRE, RE R 5, RIS
RANE MR TS WI AR, EECA M. SRR, R
AR R IRIEAR S5 5 SRR R, R0 5
FihE R BRI, TAETE. 008 A R IRBC LA
ks rle B TESG Wi, WEHE T seBl oy
Wt o MRHRSTEERE BERI AL, AN RE A 5 HE A DRl 1 g
W5, BT REHEE RLERRE RO X0 BRI R, DIk
HEISYE R AHR S

24 MIABETREMS, EEERINHIFE

FESUIE THL7 A Tl ARl R S8 A A B R 0
WIERATEE . HBET I S5 R, A% 5t 2 im SRR 5 B
RGPS B S 5 0 8 G R GUR A A
SLIBATHENE, A% WD REA RIS, (S VAR L iz
REHIR ) RE TG 2L 28 SCFF , PUT-PLRETT - PG T 1 B 5,
AR IZATAE R A TOLEL, fREE A TR REAEZR 12

(S SR
3 BTG ENART M REELISEARRENR
2]

L5 PR R I N TR ST G T R BoR R, B
TR RGUR I BAERE R WG HZ . s Bz
ZRRENIE, EHor T, DRl S BlamoR, HF
JURBCH, ARSIV SRR, EAeER LA I 5.

3.1 BRIRER

IRFIRARZ 2 R GUER R, 5 A AR R IR A R
R AL I A A R AL, B i A%
TS  FRTAR IS TR P AR IRER A8, SR A A w7 5,



TS

2026 F 2% HE6H

WG AR S SERR AT IR, O TR . Zeds (i (LI
A A SEI SRAE CRIB TR VR 2 FE . N AMR TR . PR
RSO SE, RETFERM R R, BE
G BRI, AL A m ORI TR, NIl S
RS R AL BUSE . AT A IR BdE S

32 WG EE

NG EZ R BE RN OO, $8 T Iih%
WU 2%, ARFHE AL 2 5 PERE 2 I 0 A 3% 0 TR . 1%
FEg IR R TS R, W] 58 B YR AR 1 A L
e BEXFE. e, MUBM SRR WA R
T AR R 2 o RIS P9 B A R A R R TP R
SRR, SR SRR ST RABH . R IR B
Bhr, BN L EITHARES W ARS8, KA 1t e
T RN, IR SRR IS EG, e
Rk R 8 A7 5 BRI ), RIESHa H FUE(E 5, sl
WA ZHT .

33 mIREEE

Z i L E UK A B B RS, RS LRSI T
1, A BRI IRE 2 vty B 77 MRS I o AR ST 4 0
AR OSBRI REBITREER, ©
AR KA. ERERAEHET/E, B4
YNNI Bl PO i Sk B =il AR PR VA Yk % B SN IO RIS
ATEREA 28 . BRpiC Tt EOIRRE, SEPl A irtiE R
FRNGEEH . IR 524K, A SER 2
5 EE.

4 RGrLELSHIEESEMNAES

4.1 BT MHEEERMHIZE

RGRIED LT fN B &R R R T2
B, S5G I nt TS B EREERE, HAtks
I 5 R 0 5 RO 3o AT R RIS L R [RIA B T
H BE R A e A e, o R IR A 2B R A TR
Flo B IEREMMTSH, SR AREM R PR R
T RE, W LEWTIRIRGOIRAS 5B S5, R e M R
e IARE, X B RS R W e, Ll
BACKEUERA

4.2 BEVAT GRpaFE/EIRAIIZE

L1 Gt 2 4 B E SN e BT RE 77, B IR E . B
s W2 SHARERAAFE, XA RSER TG,
AREARL RS2, 2 IR AR E R T A
TR S IR PE AL AR 2 I T AER JRX
] R, 2 A DX IR B R . A AT A IS

EREAN AT R I HE R B 22818 N P A TS5
TR E U 102 T i i % B B R S
S ERFERGAE 73 28 1 s e L, S ) B R AR

43 DpE N X BES

TR R, TR EL. &R SiEgEr)
JE], WA IR bs T oA RG0S o e An i 7 R
FEORIREE M ORI . 5 RGN, ik £ . B
Fe 1. Ve ORI HE 5% S M i A DX 3, DR I ) 12
100 25 S0 T AR R 3% it PR R A R 2R AR | RS A 5 o J T
WERC TR, BRI R 2 s RGTENLHI R E,
BRI R T A 16 R AP, ™ BRI S R B T
eI HEREAEE 5 Rt o TR R G % R AR
& RPN R, HRIRSOE B (IR S5, TR
AAR. TERECPEE .

5 TIERMANESLARRE

51 TENANE

ZL Wik RN FEBE T AL SR IR AR TR A 4
ARSI T AT IATE N TalAs " 2“4 R A% REAE
LW A, KIERMRN Tk A 54 TR .
o VA TR ) A T e R L g R S D A, AT O
MR R G TCRRERE, TS T &1 ReKF, [
If 3k /N R BB SR A S . REFERBAR . IBAT W
N, T RGBT @A . DL ARSI 1Ry
P, I RYGE RS R T I T, JE A T A
AT NATRASER. Tl B SEMN. ERER &
LRI

52 ARRE

FT T IA G B AR A R T AR 2R 12 B AR AT
A — BT R, JEEATIRATIA G N TR B %, T2l
AR AA A T8 D A (RS o TOU R T 9000 B R A 2B A
B, TP “BEENISWIEEL 1 EBNTAIBI T
(vl B ) P4 2 22 WA KN AR R, B AR R RIS T A 5 A 4
RERERGE. T ig gt RGuHkE), SCBLREFEIE . (IR
IBYE BB GRS L. BRI G R R
SR REHEFE R AR T, IZ B ARG OB STRE. Tlkis
PR REATH R A% O SRR

6 L51E

TRIRM B TR MRS R REFFFE S I 2 428
TSGR IR R, A GUR IS WA =i i v RO 8
POER R BB LRI AT M T 3R o I G SR SR AR AEIR |
Mtk FIER . BEARZORSE, ERMR T RS S

-21-



20264 $2% Fo6H

TREERSOH

2 W5 N AR I A 78 2 R, A T A AR SE PR AR
R WA R . W = JO S R SR AL SRR A,
LI ORAR AT RS TR RENAS W . SREERSHEIR B L BB B
I U, KRS THRR RSB 4ERRSHERL 52008, R
FETIBYE A . ZBORTT RIEHNESE . G RTT, G
EIRE S DAL R A Sy, Bl m i) TR A
ESHE /5.
(&3]
(1] Ak, 1 2 e, R PR e L 2 28 AR 3 25 A A R B LK

-22-

77 %3] o E # A1,2024,(11):114-117.

Q1% B X, FhE ERE, T &4 A BIEET FRIET 6
BRH R[], B Z 4 B 4 4,2023,22(11):68-70.

[310 . 22 SRR AT R e bt B B R R Bk B U]
AT &,2018,45(19):117-119.

[A)% 3R T, 7 &, X e e B S RIBAT R A2 SO bRtk RE RO IR B
A-H[3].97 8 AH,2016,34(6):901-906.

B A 40 (1989.02—), +, Wik, WIHETA,
AM, PRI, HRAHE: BHRMH,



