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Analysis of the Airflow Interaction Principle of Diffuse Ceiling Ventilation System
Shi Pandi Yu Tao Yuan Yanping
( School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract]  Diffuse ceiling ventilation system is a new type of ventilation method using porous ceiling panels as the terminal
device to supply air to the room, which can supply low-temperature air into the room without any cold draught in the occupied zone.
However, there is still a lack of relevant research on the interaction principle between the heat source thermal plume and the supply
air jet in this ventilation system. In this paper, a combination of theoretical analysis and numerical simulation is used to establish
the interaction model of the supply air jet and the thermal plume of the diffuse ceiling ventilation system. The interaction pattern of
the thermal plume and the supply air jet is studied. Results show that the thermal plume and the supply air jet strongly mix with
each other at a certain height, and the buoyancy effect of the thermal plume in the mixing area is equal to the momentum of the
supply air jet. The height of the interaction surface increases with the heat source power but decreases with the supply air speed.
When the power of the heat source and the supply air speed are constant, the buoyancy of the thermal plume is almost constant, and
the height of the interaction surface is basically independent of the supply air temperature. Research in this paper can provide
theory for the design of diffuse ceiling ventilation system.

[Keywords] diffuse ceiling ventilation; thermal plume; supply air jet; buoyancy effect
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