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Table 2 The performance of the material at the
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Fig.1 Schematic diagram of the pipeline segment
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Fig.3 Finite element mesh model of the pipeline
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Table 3  First six-order natural frequencies of the pipeline

Mk A5 4514/ He ik #5451 %/ Hz
Y 1 62.75 4 191. 90
ZI -x 2 74.26 5 199. 03
. ” 3 136. 48 6 299.97
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Fig.2 Geometry model of the pipeline
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Fig.4 Illustration of pipeline constraints
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Fig.5 The first-order mode shape of the pipeline
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Fig. 6 Second-order mode shape of the pipeline
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Table 4 Exciting forces acting on the elbow

YEFANL & AR J1/N WA 37710
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TEE 1 642.32 -X
LER 987.70 X
LB 1407. 84 -y

F: Harmonic Response
Force

Frequency;3.33 Hz
2020/10/2120:51

B Force: (Real )687.49, (Imag) O.N
Bl Force 2: (Real)1719.7, (Tmag) 0.N
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Fig.7 Illustration of the exciting force load application
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Fig.8 Illustration of possible locations of pipe-clamps
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Fig.9 Influence of pipe-clamp 1 setting position on the

natural frequency of the pipeline
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Fig. 10 The first-order mode shape of the pipeline after

setting one pipe-clamp
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Fig. 11 The influence of pipe-clamp 1 setting position on the

displacement of the pipeline in the X and Y directions
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Fig. 12 Influence of pipe-clamp 2 setting position on the

natural frequency of the pipeline
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Fig. 13 The first-order mode shape of the pipeline after

setting two pipe-clamps
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>

displacement of the pipe in the X and Y directions
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Fig. 15 The influence of pipe-clamp 3 setting position on

the natural frequency of the pipeline
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setting three pipe-clamps
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Rational arrangement of the pipe-clamps on the inlet

pipeline of reciprocating compressors

WANG GaoJie' LI HuiFang'"

LUJ ingTian2

WANG ChuanZhi® QIAN CaiFu'

(1. College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029 ; 2. Synthetic Resin Plant of

Sinopec Yanshan Petrochemical Company, Beijing 102500 ; 3. Beijing Yanhua Construction Engineering Co. , Ltd. , Beijing 102502, China)

Abstract ; In an attempt to tackle the problem of pipeline vibration, modal analysis and harmonious response analy-

sis on the inlet pipelines of reciprocating compressors have been carried out to study the influence of the position

and quantity of pipe-clamps on pipeline vibration. A principle whereby the position and quantity of the pipe-clamps

should be set to make the resonant frequency as large as possible and the vibration displacement as small as possible

is proposed. With this principle, three pipe-clamps were set one-by-one on the inlet pipeline of a reciprocating

compressor. The two horizontal vibration displacements of the thus-supported pipeline decreased respectively by

88.12% and 54. 8% compared to the vibration displacements of the pipeline with the original design of three pipe-

clamps, representing a significant reduction in pipeline vibration.

Key words: reciprocating compressor; harmonic response analysis; pipe vibration
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