ERIE-N-8 -
2018 F2 B

BINM
Light Industry Machinery

Vol. 36 No. 1
Feb. 2018

[EAS%R - i’it)

DOI:10.3969/j. issn. 1005-2895.2018. 01. 009

BRKESEDNSMA RN EZHR

73k, PEMS, HEE

(EBsm T RKF fehE3H T42%%, £is  200093)

B OE.AREIATASABKGENEBME, RALTFIRE R R RN TETFT, BTRRARER, SEELRANBE o %
AEITEABERAET, AL TEEH AL, 4580 CFD 5 CSD 40 A B85 MR AAKEBERA T L ¥ 03

v, RAF—T ik, FRAKF ARBRLH

T AR KA AR R AR R ATRARES EE LR SR

.
FHEIRNE A0, BRI AT AR 0 K T B R 3 e IR T K ) B DA a9 3E K 2R MR IR 69 B RO, BRIk

%d’%}z{}

X 8 R SAKETERBEARE RIS A F (CFD) ;3 S #3h 1 4 (CSD)

I E 5SS TQ022. 125 SERAR RS A

X E RS :1005-2895 (2018 ) 01-0041-05

Analysis of Influence Factors of Dynamic Response of
Water Hammer with Gas Elbow

SU Wenxian, GUO Jiawei,SHI Qinghai

(School of Energy and Power Engineering, University of Shanghai for Science and Technology , Shanghai 200093, China)

Abstract; Under the condition of water hammer, great pressure wave amplitude can be generated, which not only

interferes with the stable operation of the pipeline system, but also may damage the pipeline and cause great harm to the

stability and safe operation of the pipeline system. Taking a certain engineering example as the subject of the study, the

dynamic response of elbow under the influence of water hammer with gas through solid-liquid coupling method combining

CFD and CSD was studied. Single variable method was used to study the influence of gas volume fraction, pipe

thickness, the initial flow rate of water, valve closing time on water pressure and stress and amplitude of elbow. It shows

that: the reduce of the initial flow rate, the increase of the thickness of the pipe and the valve closing time will relieve

the stress of the pipe and reduce the amplitude of the vibration.

Keywords: water hammer with gas; elbow; fluid-solid coupling; CFD ( Computational Fluid Dynamics ); CSD

( Computational Structure Dynamics )
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Figure 2 Fluid pressure-time
variation at center of elbow
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Figure 3 Two points at top and bottom of elbow
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Figure 4 Von Mises stress-time variation at
bottom of elbow center cross section
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Figure 5 Amplitude-time variation of
top of elbow center section
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Figure 6  Fluid pressure-time variation at
center of elbow
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Figure 7 Von Mises stress-time variation at
bottom of elbow center cross section
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Figure 8 Amplitude-time variation of

top of elbow center section
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Figure 9  Fluid pressure-time variation at
center of elbow
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Figure 10 Von Mises stress-time variation at

bottom of elbow center cross section
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Figure 11  Amplitude-time variation of
top of elbow center section
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Figure 12 Fluid pressure-time
variation at center of elbow
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Figure 13 Von Mises stress-time variation at

bottom of elbow center cross section
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Figure 14 Amplitude-time variation of

top of elbow center section
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