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On Wind Pressure on Greenhouses

with a Pointed Roof with Numerical Simulation

YAN Fei-er, LI Wei-qing

School of Engineering and Technology , Southwest University , Chongging 400715, China

Abstract: Protected agriculture is a highly modernized and intensive mode of agricultural production and
greenhouses are the most effective and most widely used facilities in protected agriculture. In the current
research, we often looks at the structural stability of greenhouses as well as the measurement and control
of indicators of greenhouses’ interior conditions. Wind load, the main natural cause of structural damage to
greenhouses, is a complex dynamic load on this structure because it is subject to prevailing wind direction
and is distributed randomly and wind effects are closely related to the shape and surface roughness of a
greenhouse and some other factors. In this study, a numerical simulation has been conducted by means of
ICEMCFD and Fluent to investigate the effects of winds from different directions (0°, 30°, 60°, and 90°)
on the walls of greenhouses with different numbers of spans (1, 3, 5, and 10 spans). Results show that,
under the winds with the same wind strengths and from the same directions, the single-span greenhouse is
subjected to the highest structural pressure while the other three structures underwent relatively low and
similar pressures. Moreover, oblique winds are the most unfavorable conditions to the greenhouses and the
winds from the directions of 30°and 60° caused significantly higher local negative pressures than the winds
from the directions of 0°and 90° did.

Key words: greenhouses with a pointed roof; wind load; coefficient of wind pressure; Fluent; ICEMCFD;

numerical simulation
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