201743 A Z?ﬂ[im‘ *jﬂﬁ%iﬂi 5548 % 55 3

doi:10.6041/j. issn. 1000-1298.2017. 03. 014

SR S R RA SR ED N AR BT

K OFT mma o X K& dEgt g

(LSRR LR TR A= e, RIS RF 0100185 2. 4% 12 Be ML 5 TR %2 B, 454 271000)

R s KD e VSO R A 3 B ML, A2 X b 55 22 T o 2 SN U UKD o3 i i D WE ST B R 3 5
Fluent $C{E A SUURN R0 KU 36 , X Vb 23 B a9 SRR 32 <0 PR ATTOR S0 64 07 20 A o 7 PR < O e T L 22 10
Bt b, — 2B 0 B T AR B R O P AR BT AR Bons RTD S B R O S a3 B v A Y 08 S LA
W IR TS R A b 2 32 0 0 3 W R B0 o 0 SR R T, R DR W e A 2 B XL 0 8 ) e AT AR D v T 1R RO R
JRE R W I A1 g 3 2 R 2 A L 43 290 BE 30 O R 9 IR T 5 X 7 ROV A , 224 v A 5 B v i R 8 R AR o, YD
IR A G 5 Y A Bk — A R I B B XU o B SR U AR AR R X T el S 2 ey A A R
VAL, bz am KLU T KU i B /N 0. 032 41 mm (VbR 45 5 57 BT S 105 T, 32 B I Bl I R i 4]
HESE A 9 AT BE S, 5 M XD 23 88 R AR VD AR B EERL T

KB LV LVRE; BEHY; WY

hEsSES: S237 XHERFRIRAG: A X E4HS: 1000-1298(2017)03-0113-06

Wind — Sand Separation Rules in Shunt-hedging and Multi-stage
Expansion Combined Sand Sampler
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(1. College of Machine and Electronics Engineering,
Inner Mongolia Agricultural University, Huhhot 010018, China
2. College of Machinery and Engineering, Taishan University, Taian 271000, China)

Abstract; When wind speed, soil particle size distribution, collection time and inlet collection efficiency
etc. are certain, separation efficiency of sand sampler is the main factor affecting collection efficiency,
which is often affected by wind — sand separation rules. In order to reveal wind —sand separation rules in
the sand sampler, a sand separator in the shunt-hedging and multi-stage expansion combined sand
sampler was took as a study model, a analysis of single-phase flow field and gas — solid two-phase flow
field in the sand separator was made through Fluent numerical simulation and micro wind-tunnel test. On
the base of explaining reducing velocity mechanism of airflow, a further analysis of airflow reducing
velocity and sand volume fraction effect on wind — sand separation was done, and the influencing situation
of different particle size of sand was expounded. The results showed that reducing velocity substantially
was the most effective method that achieving wind — sand separation, the main reason caused by
substantial airflow speed reduction was the formation of a large value of turbulent kinetic energy field; for
wind — sand flow, when the sand content was high, the wind — sand separation effect was going to be good
with good velocity reducing effect, when sand was affected by strong winds, sand with particle size less
than 0. 032 41 mm was easily induced by flow field, less affected by the motion of inertial, the possibility
excreted from the exhaust port was large, which was the main part that affected sand separation efficiency
and sand collection efficiency. The study provided a theoretical reference for the design of sand sampler,
which had a good collection performance, and it further improved the theoretical system of sand sampler
technology.
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Fig. 1  Structure diagram of shunt-hedging and

multi-stage expansion combined sand sampler
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Fig.2  Structure model of sand separator
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Tab.1 Numerical calculation settings
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Fig.3 Turbulent kinetic energy contour diagram of

airflow in sand separator
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Fig.4 Airflow velocity contour diagram in sand separator
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Fig.5 Variation curves of airflow velocity at different

solid volume fractions
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Fig.9  Fluctuation value of airflow velocity
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Tab.2 Separation efficiency at different volume fractions
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265 0.02 997.25 99.73
208 0.03 997. 43 99.74
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117 0.053 997. 59 99.76
75 0.053 997. 67 99.71
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