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Development of a Low-Level Stratified Air Conditioning System
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In factories, factors such as outdoor air infiltration and internal heat generation—poses a significant issue
in the hot environment during summer. In this study, we developed a low-level stratified air-conditioning
system as a form of localized air conditioning designed to efficiently cool the work area only. This system is
characterized by supplying cool air near floor level into a space divided by low partitions to create a cool air
layer, while simultaneously using fans to transport that cool air to specific work zones. Experimental results
demonstrated that, within a 10 m X 20 m partitioned space, the air temperature in the lower zone could be
reduced by approximately 10°C compared to the area outside the air-conditioned zone. Furthermore, the
use of fans was confirmed to reduce the Standard New Effective Temperature (SET*) by an average of
approximately 5°C—and up to 7.2°C—within a 4 m X 1.5 m area surrounding the worker. These results
indicate that the system is an effective localized air-conditioning method; by efficiently utilizing the cool air
layer formed at low levels, it cools the area near the feet while simultaneously improving thermal comfort

for the worker.





