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ABSTRACT: The work aims to explore the fluidization characteristics of wheat particles in tank and extraction pipe un-
der different pressure during pneumatic conveying by warechouse pump, so as to obtain the optimal operating pressure.
Solidworks was used to establish a simple three-dimensional model of the equal proportion transmission device. The si-
mulation software Fluent was used to carry out numerical simulation of three different conveying pressure of 0.25, 0.3 and
0.35 MPa, and the data were post-processed by CFD-POST. When the air inlet pressure was 0.35 MPa, the material was
transported firstly, which took 10 s. The pressure of the three parts from the inlet to the outlet of the extraction pipe was
reduced by 97.1%, 96.8% and 98.1%, respectively. When the inlet pressure was 0.3 MPa, the pressure reduction was the
smallest and the energy utilization was the highest. The higher the conveying pressure, the faster the conveying speed and
the more the pressure drop. Considering economy and efficiency, the optimal inlet pressure is 0.3 MPa.
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Tab.1 Parameters of warehouse pump
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Fig.2 Schematic diagram of warehouse pump
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Fig.4 Cloud image of particle volume fraction distribution under 0.25 MPa at different time
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Fig.5 Cloud image of particle volume fraction distribution under 0.3 MPa at different time
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Fig.6 Cloud image of particle volume fraction distribution under 0.35 MPa at different time



Fa4E 13

S, A /NAE S s U UL AR P A (AU <193 -

) e J B B, T R R 1 B[] A R B A
W R PR e ik s ke . o TP BERE, R
MR R A e R, DL 0.25 MPa fiiik T
16 s B 26 AR 4 O PRk L 481 R 25 o A5 o R 1T 4—6
AT, Bt A R] ) 38 R BOR R S e k2, 3
% T A RORL AR B4 B B s s . #ERHA R )
7 0.35 MPa B I 10 s Fe ok sebe, ks h
0.3 MPa I} FIF 14 s ik 56 B8 o 76 3 Rk R 1T,
51 R SRR R B A AR 5, SRICA TR
EAMBRAR BB R, R BT BN EEIEH
T U A A A R 43 T L A A A W M R o A RE AR B
S, AL RE D, Ok 5 A8 RE VRS T Rl S Uk [R]
A RE BRI R T FE T — KR I B BE L 1 S FE R AT
M E 25483 53 T8 SR R AL | I 7E 10485 0 i T J8k:
TCAM AR 12 B J5 1) R FR - By A 34950

3.2 SEWBERE

SHEE A B RS2 E 7 Fos, 725104
TP T8 o A A S X0 A, AR S S | A AR
P (7] B i i B B AR NS 7 . L 7 W]
I, TE9s ZH, 0.35MPa §iiik TR 51 H & A DAL
B R 1 THiE TN 0.25 MPa M 0.3 MPa 1Y, X
W TAENZR, HEENPR RN Z, &I
NGy b e D3 ER A T B4 A R R 2R A T
KB, HMHT 0.35 MPa A ik & sk & T HAb
H, MAE9s ZATHE R . 9s Z A, HIE 61l
A, AR R 2R FLRE R > TR, Ok A
BN, o ARG A8 i A e, 8k Tk
Al BCHS A A AE PR R R T bR/ TR o

100

80 -

60 -

40 -

5 HE A O ES1/kPa

20

0 2 4 6 8 10 12 14 16 18
Bt E]/s

K7 siEADIES

Fig.7 Inlet pressure of extraction pipe
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