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Study on the effect of pipeline time delay of trailing cone system
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(National Key Laboratory of Science and Technology on Metrology & Calibration , Changcheng Institute of Metrology &
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Abstract: Delay time is an important technical indicator of trailing cone system. In order to accurately predict the pipeline delay
time of trailing cone system, a theoretical model of the trailing cone system was established based on the continuity equation and the
momentum conservation equation with the influence of viscous resistance in pipelines under different flow states taken into consider-
ation at the same time. The applicability of the model was improved and the accuracy of the model was verified by experiments, which
makes the model applicable to practical engineering use. On this basis, the influence of the pipeline structural parameters and environ-
mental parameters on the time delay of the trailing cone system was studied. The results show that the pipeline delay time increases
with the increase of pipeline length and environmental pressure, and decreases with the increase of pipeline diameter, step pressure
and environmental temperature.
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Fig.1 Step pressure generating device

BET W BR IR 7 R X B S R AT I E
FEARB A A, S A A i 2 R b AL e
A 2o T A A B AR Gt B LR S 2 e B A kAR
H I RO SR B R G 58 I T A TR R A A TR
e fE T R A . 1R A 1 7 vh 5 2 AR5 A K
W, R IS O B TR R

JE oA
Y Fd

Hor| o]

245 W

B2 Sl AR e s IR T RE RS
Fig.2 Sensor at the end of the shock tube and signal acquisi-

tion system
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Fig.3 Comparison of theory and experiment
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Fig.4 Normalized comparison of theoretical signal and experi-

mental signal waveform
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Fig.5 Effect of pipe length on the pressure in the pipe of trail-

ing cone system
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Fig.6  Effect of pipe length on the delay time of pressure in the

pipe of trailing cone system
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Fig.7 Effect of pipe diameter on the pressure in the pipe of

trailing cone system
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Fig.8 Effect of pipe diameter on the delay time of pipe
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Fig.9 Effect of step pressure on the pressure in the pipe of

trailing cone system
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Fig.10  Effect of step pressure on the delay time of pipe
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Fig.11  Effect of ambient pressure on the pressure in the pipe

of trailing cone system
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Fig.12  Effect of ambient pressure on the delay time of pipe
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Fig.13  Effect of ambient temperature on the pressure at the

end of the pipe of trailing cone system
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Fig.14  Effect of ambient temperature on the delay time of pipe
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