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Abstract

In this paper, the outlet pipe of rotating machinery equipment in the station is taken as the re-
search object, and the common vibration causes and vibration reduction measures are summa-
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rized and analyzed. The modal rules of common u-shaped pipes in the station are explored, and
the main conclusions are drawn that the natural frequency is positively correlated with pipe di-
ameter and radius of curvature, and negatively correlated with wall thickness, medium propor-
tion and pipe length. In the end, the general steps of vibration reduction for this kind of pipeline
are given, which can provide ideas for the exploration of vibration reduction schemes for the same
type of pipeline.
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Figure 1. Schematic diagram of slug flow
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Table 1. Basic pipeline parameters
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Figure 2. Schematic diagram of pipeline model and meshing
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Figure 3. The influence of pipe diameter on natural frequency
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Figure 4. Influence of wall thickness on natural frequency
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Figure 5. The influence of the radius of curvature on the natural fre-
quency
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Figure 6. The influence of medium proportion on natural frequency

6. NG EIBSNEAIFM

160 |—=— LEi—e— 2[r—a— 3t
—v— Afifr—e— SFT Bl

110 -

0.0 0.5 1.0 1.5 20 2.5 3.0 35 4.0 A5
Tk 5 2w (M A /m
Figure 7. The influence of elbow position on natural frequency

Bl 7. BXMEXE BRI

6) I IR

ERFFEAT LA 205 18 R s E, HSHemE R, SR E Sy EEN R, R
K, HARBMAE, ks 5 KEEMIRS). X8R SR L5 E e m e e, AEE,
KA, HEEEKEAE NS, 5SSk S5 Eemrf i &R 1.5, 2. 25, 3.
35. 4m, EIYEERKSM A6, 7. 8. 9. 10, 11 m i, HELS A& B SRS 1E KA

‘B 8 Frs.
H I 8 v UE H A E &I A RS B K B I 2 R s, RIREAEESe; X 6 B fEa R
AT SN

DOI: 10.12677/jogt.2021.434077 94 1 RARR AR


https://doi.org/10.12677/jogt.2021.434077

S, B

300 -
yo b —=— 1fy—e— 2fr—— 3
—v— 4APr—e— 5[ 6
200
=
~, 150
[T
100 -
o N\‘
0 T\f\j§i‘ﬁr-f‘T‘f_T‘f—1
6 7 8 9 10 11
HESKE/n

Figure 8. The influence of pipe length on natural frequency
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