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Driven by global low—carbon strategies and the demand for building energy efficiency, the synergistic
control of natural and mechanical ventilation has become a core direction for environmental regulation
in green buildings. This paper analyzes the complementary advantages of these two ventilation
methods in the context of green, low—carbon, and energy—efficient buildings. It constructs a synergistic
control strategy framework based on "dynamic sensing—hierarchical regulation—energy efficiency
optimization" and explores its impact mechanisms on indoor thermal comfort (PMV-PPD indicators,
air age, uniformity of airflow distribution) and building energy consumption (air conditioning, fans, and
overall energy consumption) under different climatic conditions and building functional zones. The
study reveals that real-time monitoring of outdoor temperature, humidity, wind speed, and indoor
thermal environment parameters, along with dynamic adjustments to ventilation operation modes
and parameter ratios, can meet the thermal comfort requirements specified in GB/T 50785-2012
while reducing the energy consumption of building ventilation and air conditioning systems by 15%-—
25%. This provides theoretical and practical support for the design and operational optimization of
ventilation systems in green, low—carbon buildings.

green, low-carbon buildings; natural ventilation; mechanical ventilation; synergistic
control; indoor thermal comfort
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