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Coupling effect of back pressure fluctuation of oil filling pipe during
tanker loading operation

YUAN Shi-jie, LU Jin-shu, DENG Jia-jia, WU Wen-feng, ZHANG Jian-wei
(Zhejiang Ocean University, Zhejiang, Zhoushan, 316022, China. Email:YyuanSJ@163.com)

Abstract: Tanker offshore loading is an important link in the process of ship operation. The oil
sloshing effect caused by tanker loading has an important impact on the safety and efficiency of
tanker refueling. At the same time, the sloshing effect of oil in the tanker is aggravated due to the
vulnerability of ships to sea waves. Based on the VLCC tanker, the paper focuses on the loading
process of oil tanker under heavy sea conditions, and the two-phase flow model was used to study
the back pressure fluctuation of ship tank filling pipe. Combined with the back pressure of the
filling pipe and the variation characteristics of the oil velocity in the oil tank, the paper analyzes
the coupling effect of oil loading and back pressure of filling pipe during the loading process of
the tanker, and explores the causes and laws of the sloshing pressure of the oil. The research
shows that as the loading speed increases, the back pressure of the filling pipe increases obviously,
but the speed of the oil in the tanker may decrease. At the same time, as the oil content in the tank

increases, the sloshing effect of the oil gradually decreases.

Key words: sloshing effect; oil tank; loading speed; back pressure; coupling effect
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