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Numerical Simulation and Optimization of Vent Configuration for Natural Ventilation of
The Large Space Exhibition Greenhouse
Miao Zhixin
( Shanghai investigation and design research institute Co., Ltd, Shanghai, 200434 )

[ Abstract] In order to understand the climatic characteristics under natural ventilation in a large space exhibition greenhouse,
a three-dimensional natural ventilation CFD model was established for a large space exhibition greenhouse in East China, the
numerical simulation of temperature and humidity field is basically in agreement with the measured value. The error between
simulated and measured values of average temperature is less than 11.17%, and the error between simulated and measured values of
average relative humidity is less than 14.29%. The CFD model of large space exhibition greenhouse established in this paper is
feasible. It was then employed to: investigate the influence of different window area on natural ventilation under the design
condition in summer; evaluate greenhouse microclimate with natural ventilation in summer. The results show that the larger the
area of the bottom opening window is, the more ventilation the same area of the skylight increases. When the proportion of the
bottom opening window to the ground area is 6%, the more ventilation the same area of the skylight increases. The influence of the
skylight area on the ventilation is more significant than that of the bottom opening window area, and the increase of the skylight
area is more beneficial to the thermal pressure ventilation. The bottom opening window The ratio of the floor area to the ground
area and the ratio of the skylight to the ground area shall be greater than 3%; the temperature under the design condition in summer
shall be about 29.5°C-31°C, meeting the requirement that the temperature of the tropical plant growth environment shall not be

greater than 35 °C
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