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CFD simulation and verification of wind field
characteristic in transplanting hole

LIN Yechun, GAO Weichang, CHEN Yi, CHEN Wei, DING Fuzhang, PAN Wenjie”
(Upland Flue-cured Tobacco Quality & Ecology Key Laboratory of China Tobacco,
Guizhou Academy of Tobacco Science, Guiyang 550081, China)

Abstract In order to clarify the mechanism of suitable water and heat conditions in transplanting hole, this study
analyzed the effects of the wind speed near the soil surface on air velocity in the transplanting hole. Based on the three-
dimensional numerical simulation model of transplanting hole under the condition of no crops planted,CFD software was
used to simulate the internal airflow in the transplanting hole at 1.50,2.70 and 3. 90 m/s, respectively. The flow
velocity was verified by experimental test. The simulation results showed that the average air speed of the longitudinal
section was 0.25,0.48 and 0.72 m/s.respectively,when the wind speeds near the soil surface were 1.50,2.70 and
3.90 m/s. In general, the average air velocity in the transplanting hole was reduced by 81.54% to 83.34% . When the
wind direction near the soil surface was from right to left, the air in the vertical section of the transplanting hole was
counterclockwise. The verification results showed that there was a positive linear correlation between the air velocity in
the transplanting hole and the wind speed near the soil surface,and this linear fitting equation was y = 0.220 9x —
0.176 (R*=0.925 3). When the wind speed near the soil surface was 2.70 m/s, the air flow rate was 0.42 m/s by
measurement and was 0.48 m/s by simulation in the transplanting hole of well-cellar style transplanting. respectively.
The dispersed heat and moisture from the transplanting hole were decreased due to small atmospheric disturbances
from the soil surface,which contributed to the maintenance of the suitable water and heat conditions for the growth of
tobacco seedlings.

Keywords transplanting method; transplanting hole; wind field; air exchange; computational fluid dynamics
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