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A Numerical Study and Application of Natural Ventilation System

using Buoyancy caused by Heated Instruments

Yoshihide Suwa Takako Wada

Abstract

This paper proposes a new type of natural ventilation system, prototype of which has been applied to a food

company’s factory. This system uses buoyancy created by the heating of manufacturing instruments. The

ventilation efficiency of this system was simulated using a CFD technique, and the results indicate that the system

achieves an air-exchange rate of over 20changes/h. The ventilation efficiency and thermal environment in the

factory were precisely measured after the system’s construction. Measured and simulated characteristics showed

good agreement.
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Fig. 10O OoOoOoooooooooooa
Scheme of Proposed Natural Ventilation System
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Fig.200dooooboboobobobga
View of the Target Building and Indoor Space
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Fig.30ooooooooono
Simulated Model Domain
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Tests and Measured Points for the System Evaluation
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Fig. 70000000000 DOO00OO0OO0O00OO
Measured Inlet Air Velocity from Side Wall Openings
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Comparison of Vertical Thermal Distributions
between Airflow Simulation and Measurement
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Fig. 00D O OO0 0O0O0O0000000ooooooooo
Comparison of Airflow Distributions before and after the Improvement
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Comparison of Vertical Thermal Distributions
before and after the Improvement
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