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Impact Analysis of Pipeline Layout Optimization Inside Heat Exchange Stations on System
Hydraulic Balance
Ruifeng Chang
Baotou Heating (Group) Co., Ltd.

[Abstract] In centralized heating systems, heat exchange stations serve as crucial hubs connecting primary and
secondary networks, and their internal operational efficiency significantly impacts system energy consumption
and heating quality. The pipeline layout within stations, a core factor influencing hydraulic conditions, has long
been insufficiently emphasized. This study explores the mechanism by which internal pipeline layout in heat
exchange stations affects system hydraulic balance and proposes optimization methods. It first elaborates on the
fundamental theory of hydraulic balance and its importance in heating systems. It then analyzes typical pipeline
layout defects in traditional designs, such as excessively long pipelines, and how they disrupt hydraulic stability,
leading to uneven flow distribution and other issues. Subsequently, based on fluid dynamics principles and
engineering experience, an optimization strategy emphasizing "short, straight, and smooth" layouts is proposed,
and CFD simulation technology is introduced for quantitative assessment. Finally, a comparative analysis is
conducted through an actual renovation case. The results indicate that scientific and rational optimization of
internal pipeline layout can reduce total system resistance, improve flow uniformity, and enhance pump
efficiency, achieving goals of energy conservation and heating quality improvement, providing a basis and
guidance for related work in heat exchange stations.
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