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Fig.1 Vibration pipeline of the inlet of the quench tower
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Fig.2 Modal shape displacement cloud map of the pipe
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Fig.4 Thermal displacement cloud map of the pipeline
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Fig.5 Layout of the circumferential tube
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Fig.6 The structure of the tension rod compensator
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Fig.7 Simplified model of pipeline vibration damping
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Fig.8 Amplitude frequency response curve
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Fig.9 Viscous damper installation
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Fig. 10 Simulation calculations of pipe vibration with dampers
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A viscous damping technique to control the vibration of
a quench tower pipe and large rod compensator in a combined
methanol to olefins (MTO) device

ZHANG LiHao HE LiDong® FENG HaoRan

(Engineering Research Center of Chemical Safety of Ministry of Education, College of Mechanical and Electrical Engineering,

Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; A 680,000 tons/a coal-to-olefins project in a coal chemical company in Xinjiang was completed in
2016. The DN1800 entrance pipeline that transports methanol vapor and the transverse large rod compensator of the
quench tower of the methanol to olefins combined device suffer severe vibration problems, such that the device can-
not be operated. By analyzing the pipeline structure characteristics, medium parameters and rod compensator char-
acteristics, combined with simulating the modal, thermal displacement and vibration attenuation of the pipeline
using FEA software, a solution to the feed pipeline vibration control has been proposed. Without changing the pipe-
line structure, by installing the proper number of viscous dampers in the appropriate positions in the pipeline, the
vibration of the pipeline has been significantly reduced. The production was subsequently started successfully and
production safety has been ensured.

Key words: combined device of methanol to olefins (MTO) ; quench tower; DN1800 pipeline vibration; large rod

compensator; damping vibration attenuation
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