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Analysis of Common Fault Causes and Targeted Maintenance
of Tube and Shell Heat Exchanger
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Abstract

Shell-and-tube heat exchangers, as one of the most prevalent shell-and-tube heat transfer devices in chemical plants, perform
continuous heat transfer functions across heating, cooling, condensation, evaporation, and heat recovery processes. Their operational
status directly impacts plant energy consumption, product quality, and long-term stability. Both current heat exchanger standards
and fixed-pressure vessel safety regulations have incorporated shell-and-tube heat exchangers into their compliance frameworks. In
petrochemical facilities, typical configurations include fixed-tube-sheet, floating-head, and U-tube designs. The most prevalent issues
in chemical plants involve four major failure modes: scaling blockage, corrosion perforation, tube end leakage, and vibration-induced
wear. These failures often result from combined effects of medium properties, water quality fluctuations, thermal stress, flow velocity
imbalance, and inadequate maintenance. This paper systematically analyzes the root causes of these common failures and proposes
targeted maintenance strategies tailored to practical field conditions.
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