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Fig. 1 Sketch map of experimental device
1. The experimental pipe; 2. EPT-6 ignition energy device; 3. Gas distribution tank;
4. Compressor; 5. Propane cylinder; 6. Visual window; 7. Dynamic data acquisition
instrument; 8. Computer; a. Pressure sensor interface; b. Flame sensor interface
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Tab.1 Sensor settings in different experimental conditions

wiak | RESEHS Tl F2 F3 F4 F5 F6 F7 F8 F9  Flo

/m R AL Sel Sl ot Sl St OB Skl Jel ol i

12. 8m 1.5 3 4.7 5.9  6.65 8 8.3 9.5 10.8 118

11.15m L5 2.5 35 475 575 6.35 6.65 7.85 9.15 10.15
B, - - -

9.8m L5 2.5 3.4 42 5 5.3 6.5 7.8 8.8

FEES/m
8.8m L1519 265 3.4 4 4.3 55 6.8 7.8
7.3m 0.9 L3 1.7 21 2.5 2.8 4 5.3 6.3

mmnkE | fBEdg4s S11 P12 P13 P4 P15 Pl6 P17 P18 P19 P20

/m (2 a3 U VS 5 B S DS ) N 5 B ) DS ) B ) B ) RSV
12. 8m 8.15 1.5 3 4.45 5.9 6.9 815 9.1 10.8 12.3
11.15m 6.5 1.5 2.5 3.5 475 55 6.5 7.45 9.15 10.65

AW o _
9.8m 515 1.5 2.5 3.4 4.2 5,15 6.1 7.8 9.3
HiE /m

8.8m 415 1.15 1.65 2.4  3.15 415 5.1 6.8 8.3

7.3m 2.65 0.9 L3 17 2.1 2.65 3.6 5.3 6.8
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Fig. 3 Flame propagation velocity Fig. 4 The relationship between the overpressure

and the propagation distance
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Tab. 2 The stress and strain of thin-walled pipeline
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7.8 0.2951 5.2503X10 ° 0.5831 1.5051X10 °
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Tab. 3 Strain rate at 90° inflection point of pipe with different length
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Study on the effects of curved pipeline length on the explosion law
of combustible premixed gas and the dynamic response of thin wall

CHEN Bing', SHI Xun-xian', ZHANG Guo-wen’, WANG Wen-xiu®,

YU Qiao-yan?, ZHAO Hui-jun’, YUAN Xiong-jun’, ZHOU Ning®
(1. COFCO Trading LTD, Beijing 100005, China; 2. Jiangsu Key Laboratory of Oil & Gas Storage and Transportation Technology,
Changzhou University, Changzhou 213016, Jiangsu, China)

Abstract: Based on the gas cloud deflagration experimental platform, the propane-air premixed gas
blasting experiments inside curved pipelines of different length are carried out. The curved pipeline
length effect on the combustible gas explosion in pipeline and the explosion shock wave effect on thin-
walled pipeline loading are investigated. Photoelectric, pressure and strain sensors are used to
evaluate the explosion parameters within the pipeline and the stress-strain relation of the thin-walled
pipeline, respectively. The results indicate that a longer pipeline corresponds to the higher wall
overpressure and the bigger maximum strain of the pipeline wall. The pressure-time curve is in good
agreement with the thin-walled pipeline strain-time history curve. The curved shape of the pipeline
accelerates the flame propagation to a certain extent, and the flame propagation rate decreases to the
minimum value at the 90 degree inflexion. The pipeline length has global effects on the flame
deflagration within the pipeline. A longer pipeline results in higher pressure and flame speed. The
maximum explosion pressure appears at the end of the pipeline, and the loading of the shock wave to
the pipeline wall belongs to the dynamic loading.

Keywords: pipeline length; propane explosion; flame propagation velocity; shock wave; dynamic re-

sponse



