Vol No
1997 9 T ransactionsof the CSA E Sept 1997

K- € SMPALE ,

The Aerodynam ic Principle of a New A ir

Precision Seed-M eter ingD evice

Zuo Chun-cheng Ma Cheng-lin Zhang Shou-qin W ang Cheng-he
(Jilin U niversity o Technology, Changchun)

Abstract Thispaper puts forw ard the aerodynan ic principle of using nonsymmetrical jet
for high filling seed frequency and cleaning the surplus seeds A new type of air precision
seed-metering devicew ith high filling frequency has been designed in accordancew ith this
principle This paper also points out the characteristics of the nonsymmetrical jet in the
APD (A ir Precision Seed-metering Device). The turbulence model invorks K - €model
The numerical predictions are based SM PL E method Through the comparisons betw een
the predictions and themeasureaments, the validity of themathem aticalmodel is confirmed
The predictions aremade out for a large recirculation zone on the A PD chanberw hich is
available for filling and cleaning seeds ThisA PD has been danonstrated to be capable of
highly increasing discharge seedsfreguency of the seed-metering device It hasalready been
successfully used in the precision planter.
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1

Pa=Q 98kPa Un= 16m/s

Pa= 2 45kPa Uin= 27m/s Pa= 3 43kPa Uin= 31 5m/s

/Pa [ | /kPa | | /kPa | |
1 73%\2 725 1 3% 1764 1666 5 8% 2489 2 302 8 1%
2 - 1323 - 137 3 5% - Q245 - Q215 13 6% - Q392 - Q343 14 2%
3 1519 1372 10 5% Q274 Q245 12 0% Q431 Q372 15 78%
4 79625 7840 1 5% 1862 1764 5 5% 2548 2 357 8 1%
5 784 735 6 6% 1470 1274 15 38% 245 2 254 8 6%
6 588 539 9 1% Q78 Q686 12 5% Q98 ase2 13 6%
7 8403 8134 3 3% 2107 2 009 4 8% 2818 2548 10 6%
8 8036 773 4% 196 1862 5 2% 2557 2 499 2 31%
9 68 637 7 8% 2205 2058 7 1% 245 2303 6 3%
10 869 872 1 7% 2254 2 156 4 5% 2959 2891 2 3%
11 8134 744 Q 2% 2156 19 10% 2912 2793 4 2%
12 9065 8722 3 9% 2371 2058 15 2% 3332 2989 11 4%
13 91875 8820 4 1% 2401 2 254 6 1% 3161 3038 3 74%
14 9016 8722 3 3% 2352 2107 11 6% 3006 2 989 3 6%
15 8918 833 7 05% 2303 2 009 14 8% 2989 2891 3 3%
3
31
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