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Three-dimension numerical simulation of ventilation pipe
of a wind-driven insect-killing machine for tea garden

ZENG Hai-yang?, TAO Dong-cai'”, LI Ming™?, LIU Zhong-hua?, HUANG Nan?, LI Lin*

(1.College of Engineering, Hunan Agricultural University, Changsha 410128, China 2.National Research Center of
Engineering Technology for Utilization of Functional Ingredients From Botanicals, Changsha 410128, China)

Abstract: In order to get uniform velocity distribution of airflow across the outlet, ventilation pipe structure of tea
wind-driven insect-killing machine for tea garden was improved and optimized and the Reynolds-Averaged N-S equation in
fluid mechanics, the Simple Algorithm for Flow and x—¢ turbulence model were applied to calculate the numerical simulation
model of ventilation pipeline using the Fluent software. With flow rate of the medium-pressure blower being 16 m*min, the
internal flow characteristics of ventilation pipe under no-load condition were obtained. Numerical analysis indicates when
the distance between the two air inlets is 280 mm, the velocity distribution of airflow across the outlet is uniform.

Key words: wind-driven insect-killing machine; ventilation pipe; numerical simulation; Fluent software

[1-5]

( 1) Fluent

1 A&iEE

2 60 mm

s EE  2011-11-29
®2&WAB (BK0981) (20110491246)
1EH =N (1986—) * hnnd_tdc@163.com



38 215

80 mm 19 20mm 40 mm 3.1 RREEFRR
12 m 2 mm 40 m/s
2 16 m*/min Xy Y7
2900 r/min 1200 Pa ( 4)
Pro/e 5.0 4-a 4-b
Fluent Gambit 2.3.16 X7 ( )
Yz ( )
( 3)

2 1H&EAE
2.1 HEEHARE

1
e 168 7 13
2.2 hRFH ? t
2
40 Fz 1 BHRumOEREX
Table 1 Comparison of each outlet port speed m/s
m/s 1
1 18.42 19.86 11 17.21 17.25
2 18.28 19.36 12 18.15 18.05
2.3 MHhgE 3 1825 1954 || 13 1048  20.88
4 18.76 18.35 14 17.35 19.35
5 17.38 18.65 15 17.18 19.52
=1.125 kg/mS 6 17.79 18.43 16 17.88 19.22
=1.789 4x10_5 Pals 7 20.27 22.02 17 19.09 19.67
8 17.47 18.35 18 17.27 19.77
3 *E?Ué?:i% 5 éj\jzﬁ 9 17.25 17.88 19 17.28 18.67
10 17.34 19.34
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