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Measurement Method of Expansion in the Expansion Joint of Heat Supply
Network Based on Distributed Optical Fiber Sensing

YANG Han-Rui! LI Yong-Yong' XU Shi-Bo* ZHANG Jing-Weil LUAN Ning?

Abstract As a key part of the buffer pipeline in the thermal network, the expansion joint can easily cause leakage
failure due to its deformation and distortion, causing the thermal network to collapse. It is an important way to assess the
health status of the pipeline network effectively by accurate measuring the expansion value of the expansion joint in real-
time. Therefore, this paper presents a new detection method for expansion based on the distributed optical fiber sensing
technology and establishes the expansion measurement model. The effectiveness of this method is verified by experiments.
The research results show that the measurement error decreases as the number of optical fiber loops increases, and the
measurement error can be controlled within 3% by adjusting the number of optical fiber loops. It not only provides a
new idea for the expansion value detection of the expansion joint in heating network but also lays a theoretical basis for

the application of distributed optical fiber sensing technology in the field of heating network.
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Fig.1 System composition diagram
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Fig.2 Semi caesarean section of expansion joint
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Fig.4 The detection schematic diagram
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Table 1 Experimental equipment table

e idE=) B2 (mm) K (mm) @EHERH (°C)
Fe 44 GIFJKZH-1A1B 3.3 62800  —40 ~ 120
R 4 A PVC 250 600 \
k% RS-2688 2 700 \
TE IR KA HH600 \ \ 0 ~ 100
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Fig.3 The diagram of test system
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Table 2 Experimental data table

% HAL L KIE (mm) BRFEE (mm) SERRIE AR (mm) TR K E (mm) AN R 2E
0 0 0 0 0 0
1 785 1000 3.3 4.2 0.27
5 3925 4000 16.5 16.82 0.0194
10 7850 8000 33.0 33.63 0.0191
15 11775 12000 49.5 50.45 0.0192
20 15700 16 000 66.0 67.26 0.0191
25 19625 20000 82.5 84.08 0.0192
30 23550 24000 99.0 96.69 0.0233
35 27475 27000 115.5 113.50 0.0173
40 31400 31000 132.0 130.32 0.0127
45 35325 35000 148.5 147.13 0.0092
50 39250 39000 165.0 163.95 0.0064
55 43175 43 000 181.5 180.76 0.0041
60 47100 47000 198.0 197.57 0.0022
65 51025 51000 214.5 214.39 0.0005
70 54950 55000 231.0 231.2 0.0008
75 58 875 59000 247.5 248.02 0.0021
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