TAEAHIE T 2025 4E55 4 B4 2 )
Journal of Engineering Research https://jer.oajrc.org/

ETLMNARBUIS IV AEIR M ZR BB RIAE e SITHE H AR

B oL, FgR 12, BKE Y, B2, BRE?
e

U B 45 AP 3% &4 30 1 Flow:8
TEAAMRERRAENFLE TEHI

[ﬁ%l%ﬁi&”k&ﬁﬁ%” R 0 5 AR I AT, B R AR T2 b oA 69 JE 4 ik X T Ak AR
M 77k ilid gk R ABOIE T H L, MBERERIRE., BEHHH 5 EFREZ )6 XIRAR
AR A aﬁ&%mr@mﬂt ZHERSAEN G, e 205 KB IR, B EA LRI R
LEARAEIR AR, RIS GO R IR EENST T h, FREW, B AL VBB E R FHRIG
FRE P LI &, BN AEREG T ERI 40% A E, RATEIRY 35%. FF 50 AR K458 18 20 A 48N
%ﬁ%ﬁﬁﬁ%&ﬁ%.ﬁﬁwlﬂﬁﬁ+wﬁﬁ%%ﬁ@ﬁ§,Mﬁi%%lﬁrm%ﬁ%%xﬁﬁL@

(i) R g, Wk, BEAE; HoBHER; i

[E€mBITAE4.ABEAR ﬁkﬂ#%A“ﬁywﬁi&EﬁA%/%’%i% b R Sk 3h#F 7 (2023AAC03736)

[YFsHEA1 2025 %1 A 16 B [EFIHEAY 2025 %2 A 22 ° [DOI1] 10.12208/j.jer.20250041

Research on detection technology for thermal leakage and wall thickness reduction in steam pipelines
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[ Abstract] To address the safety inspection challenges of steam pipeline thermal leakage and wall thickness
reduction, this study proposes a non-contact intelligent detection method based on infrared thermography. By
integrating multi-source data with advanced machine learning algorithms, an association model linking thermal
leakage intensity, temperature field distribution, and wall thickness reduction is constructed. Additionally, an adaptive
algorithm is employed to compensate for environmental interference, significantly enhancing detection robustness.
An innovative comprehensive evaluation system incorporating thermal pattern features, temperature gradients, and
material attenuation is established to achieve precise identification and quantitative analysis of pipeline defects.
Experiments demonstrate that this method performs exceptionally in early defect warning for core pipelines in power
stations, with detection efficiency improved by over 40% and costs reduced by approximately 35% compared to
traditional methods. The research findings not only provide novel technical solutions for steam pipeline safety
inspection but also drive the development of industrial non-destructive testing towards intelligence, possessing
significant engineering application value and academic expansion potential. igence, offering significant engineering
application value and academic expansion potential.
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