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HUANG L, FET K X, PAN Y F. et al. Study on

Sacrificial Anodes Cathodic Protection Effect on Adjacent Heat Exchange Tubes of
a Water Cooler by Numerical Simulation

LI Junwei, ZHU Wei
(Shanghai SECCO Petrochemical Co. , Ltd. , Shanghai 201424, China)

Abstract: When there is cooling water in the tube side of the water cooler, heat exchange tube sections adjacent tube box often
experience corrosion and leakage. By arranging sacrificial anodes in the tube box, corrosion on the inner wall of the tube box
can be effectively alleviated, but whether it can provide protection for adjacent heat exchange tubes remains to be studied. By
using numerical simulation method to design sacrificial anodes for a certain type of water cooler tube box, 6 anodes were added
and a coating was added to the inner wall of the tube box. The inner wall area of the tube box could be well protected while
providing protection for adjacent heat exchange tubes. Although the protection range was only 0. 75 meters, it had already
covered the parts of the heat exchange tubes that were prone to corrosion and leakage. In addition, the completeness of the
coating determined the protection range of the cathodic protection of the tube box for adjacent heat exchange tubes.

Key words: cooling water corrosion; tube box sacrificial anode; heat exchange tube; numerical simulation; cathodic
protection
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Erosion Characteristics of Qil Pipeline During CO, Flooding Process

YU Hang', CHANG Ailian'?, HUANG Benging', SHAO Minglu®
(1. School of Mechanical Engineering and Rail Transit, Changzhou University, Changzhou 213164, China;
2. Jiangsu Key Laboratory of Green Process Equipment, Changzhou University, Changzhou 213164, China;
3. School of Petroleum and Natural Gas Engineering, Changzhou University, Changzhou 213164, China)

Abstract: The addition of CO, and sand particles during the transportation of crude oil pipelines can exacerbate the erosion
damage to the pipe wall. A study was conducted on the issue of pipeline erosion and wear, and the effects of bending angle,
sand particle size, and flow rate on the erosion characteristics of pipe walls were numerically investigated based on
computational fluid dynamics methods. The results show that with the change of bending angle of the bent pipe, the erosion
rate changed in an inverted “U” shape. When the bending angle was around 90 °, the wall erosion rate was the highest. At the
same time, there was a positive correlation between sand particle size, flow rate, and wall erosion rate. Adopting a spiral pipe
series connection treatment for the connection section between the straight pipe and the elbow of the pipeline, and optimizing
the design of the wall surface, could effectively reduce the degree of wall erosion and improve the safety and transportation
efficiency of the crude oil pipeline. Reaches a highest value when the bending angle is roughly 90 °. Meanwhile sand particles
size and flow rate are positively correlated with wall erosion rate. Additionally, a wall optimization design is employed, and the
spiral pipe series processing is adopted for the connection section of the straight pipe and the elbow, which can effectively
reduce the erosion of the wall and provide a theoretical guidance for safe and efficient transportation of crude oil pipeline.

Key words: CO,; multiphase flow; erosion rate; wall surface optimization; pipeline
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