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Simulation of Indoor Thermal Comfort Based on Field Synergy Principle
Gao Fei, Zhang Hao and Wang Qian

Abstract The velocity field and temperature field of the indoor air have a significant effect on the thermal comfort of the
indoor personnel. The field synergy principle is used to analyze the synergy of the velocity field and the temperature field
on the thermal comfort to optimize the ventilation effect. Based on the principle of heat exchange field synergy, the CFD
method is used to numerically simulate three different ventilation modes: mixed-side ventilation,displacement ventilation,
and floor air supply in summer air-conditioned rooms. In addition, the velocity field, temperature field and the coupling
field of velocity and temperature gradient under three ventilation modes are studied. The simulation results show that the
temperature field in the air-conditioned room is greatly affected by the airflow organization, the velocity field is evenly
distributed in the mixed heterogeneous ventilation mode, and the field coordination angle with the temperature gradient is
smaller, that is, the velocity and temperature gradient are more parallel The heat exchange effect is good. The thermal
comfort in the room is higher. Under the floor air supply mode, there is a good temperature field distribution, but the air
flow is poor, the flow is chaotic, the synergy angle with the temperature field is the largest, and the thermal comfort of the
personnel is the worst. The analysis of thermal comfort under different ventilation methods in the field on the principle of
field synergy has certain guiding significance for future indoor air conditioning ventilation design.
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