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Exploration of pipeline compensator in municipal operation
and maintenance mode—Take the application of maintenance-
free sleeve compensator in thermal pipe network as an example

Yifei Han
Palace Museum, Beijing, 100009, China

Abstract

As the vascular network of urban operations, the safety and stability of municipal pipelines are directly linked to the efficiency of
urban operations and the well-being of city residents. With the ongoing urbanization and the technological demands of smart cities,
pipelines are evolving towards higher pressure, higher temperatures, and longer distances. The displacement compensation caused
by thermal expansion and contraction during pipeline operation is a critical and challenging issue in pipeline construction and
maintenance. The design and use of compensators are among the core technologies in this field. Traditional sleeve compensators
suffer from high friction coefficients, easy aging and leakage, and frequent long-term maintenance. Maintenance-free sleeve
compensators, with their advanced sealing technology and diverse structural designs, are gradually replacing traditional compensators
and becoming a core component for ensuring pipeline safety. This article, incorporating the latest technological advancements,
systematically explores the technical innovations, application advantages, and development trends of maintenance-free sleeve
compensators in municipal engineering.
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