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Research and Protection of Erosion of Corrugated Heat Transfer Tubes
on Polar Ships

Xu Li'”, Sun Qiang'’, Liu Honggang'”, Tang Bing'’, Huang Changxu'”’

(1. Key Laboratory of High Performance Ship Technology ( Wuhan University of Technology) ,
Ministry of Education, Hubei Wuhan 430063 ; 2. School of Energy and Power Engineering,
Wuhan University of Technology, Hubei Wuhan 430063 )

Abstract: In order to solve the problem of severe erosion of the corrugated heat exchanger on the polar
ship, using the DPM model of Euler-Lagrangian discrete frame in CFD and the erosion wear model to ana-
lyze the effects of different inlet velocities, ice particle diameters and ice contents on the wear characteris-
tics of horizontal straight corrugated tubes. The numerical results show that: the location of severe wear
occurs at the interface between the corrugated and the straight tube section, the trough, and the crest sur-
face against the flow, and the export section of the straight tube wore down the most severely, and the top
of horizontal somooth circular tube is relatively serious; the erosion rate of corrugated tube is larger than
the erosion rate of smooth straight tube under the same condition; the flow velocity has largest impact on
erosion rate and can reduce the service life of corrugated tube by more than 10 times; the effect of ice
crystal diameter on the wear of corrugated tube is small, the ice content also has a great influence on wall
erosion, when ice content is 10% , service life of corrugated tube decreases by 4.2 times than ice con-
tent of 2% . The protective measures are given according to the research.
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