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This paper focuses on the energy—saving operational modes and efficiency enhancement pathways
for zoned ventilation and air conditioning (HVAC) systems in subway stations, aiming to address
the limitations of traditional "fixed parameter, unified start—stop" operational models that fail to adapt
to the functional, load characteristics, and dynamic operational needs of different station areas. It
provides an in—depth analysis of the system composition, thermal environment characteristics, and
load composition in the three core areas of subway stations: public zones, equipment zones, and
tunnel zones. The paper reveals energy consumption pain points in traditional models, such as coarse
control, load disconnection, and insufficient coordination. Building on this foundation, it innovatively
proposes and constructs a "demand-based adaptation, dynamic optimization" zoned energy—
saving operational mode. To ensure the effective implementation of this mode, three key pathways for
efficiency enhancement are systematically proposed: equipment upgrading and system optimization,
providing hardware support through high—efficiency and frequency conversion transformations of
core equipment and system process reconfiguration; refined operation and intelligent maintenance,
establishing a dynamic management mechanism and a full-process intelligent maintenance system to
provide institutional safeguards; and data—driven and intelligent decision-making, relying on a data
middleware platform, load prediction models, and an intelligent control platform to achieve a transition
from passive adjustment to proactive optimization. Research indicates that the constructed zoned
energy—saving operational mode and efficiency enhancement pathways can achieve a comprehensive
energy savings of 20%-35% for the system, significantly improving the operational efficiency and
intelligence level of subway environmental control systems. This provides important theoretical
foundations and practical guidance for the green and low-carbon development of urban rail transit.
subway station; ventilation and air conditioning system; zoned control; energy-saving
operation
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