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Investigation on the distribution of wind-induced snow cover on the roof of

low-rise double-tooth greenhouses
Nie Shaofeng *, *Huang Xin *, Wang Shuo *, Huang Chengjie

(1. School of Civil Engineering, Chang'an University, Shaanxi, Xi‘an 710061; 2. Sinic Holdings (Group Co., Ltd.), Jiangxi, Nanchang 310000)

Abstract: Based on the Fluent, the Mixture multiphase flow model was selected, the wind and snow two-phase flow models were
established to study the distribution of wind-induced snow cover on the roof of low-rise double-tooth greenhouse. To verify the accu-
racy of the wind and snow two-phase flow field and choose the reasonable turbulence model. The k-w. SST k-w and k-kl-w turbulence
models were used to simulate the snow distribution around the cube. Then, the numerical results were compared with the test results to
verify the correctness of the numerical models. The influence of wind speed, the wind direction, the roof slope ratio, and the
length-span ratio on the distribution of wind-reduced snow cover on the roof of low-rise double-tooth greenhouses was studied in de-
tail. The results show that the distribution of wind-reduced snow cover on the roof of the low-rise double-toothed greenhouse can be
shown well through the wind and snow two-phase flow model and two-phase flow field established using k-kI-w turbulence model; the
snow thickness on the roof of the greenhouse decreases with the increase of the wind speed and the roof slope ratio, however, the in-
fluence degree of roof slope ratio is smaller than that of wind speed and wind direction; the snow erosion and accumulation position on
the roof of the greenhouse changes with the wind direction; the length-span ratio of the greenhouse structure has little effect on the
distribution of snow on the roof; The snow distribution coefficient of the low-rise three-tooth greenhouse roof and the low-rise
four-tooth greenhouse roof can refer to the low-rise double-tooth greenhouse roof; the uneven distribution coefficients of snow on the
roof of low-rise double-tooth greenhouses were proposed, which provides a reference for winter snow disaster prevention design of the

low-rise double-tooth greenhouses roof.
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Fig. 5 Diagram of the computational domain
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Fig. 11 Snow distribution contours of roof under different structural aspect ratio and combination
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Table 1 Model number and calculation parameters

GB 50009 GB/T 51183
REAK  ERE TR owma Awm BA
xS N R
Al Fil A2 0.98 0.6 1 0.8 0.8
A3 Fil A4 11 1.4 1 1.6 0.8
B1 Al B2 0.97 0.6 1 0.8 0.8
B3 #1 B4 0.96 1.4 1 1.6 0.8
: “GB 50009 MIYEALI R MM M 25° 5 “GB/T 511837 MATEAiL
HUR T 4% #6  30°

LR ERTIR, AR ARJZE A K o i 28 s T %o
A3 AT A4 X3 i BB NS H 1K, DA IR IGZ
XA R o T 1 22 4 A
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Fig.13 Uneven distribution coefficient of snow area in
large space low-rise double-tooth large shed
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