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Simulation research of critical speed for
vertical screw conveyor

ZHANG Qing, XIA Hua,
SUN Yuantao, QIN Xianrong

(School of Mechanical Engineering, Tongji University,
Shanghai 201804, China)

Abstract: In order to determine the critical speed of the actual
model, a simulation model, including a single particle and a
double spiral vertical screw conveyor was presented, whose screw
diameter was 400 mm and pitch was 330 mm. The simulation
model was established by EDEM, RecurDyn and ADAMS.2.
First, the range of critical speed was obtained through simulation.
Then, using the bisection method, the range was narrowed

gradually. Finally, the simulation was terminated until the critical

2017-02-20, 2017-04-13,
15DZ1161203,
1967—
- E-mail:zhqing_tj@126.com,
1979—

o E-mail: sun1979@sina.com

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

Vol. 23 No. 5
Oct. 2017

201804

speed was obtained. The simulation model of particle swarm were
established and simulated based the same method by EDEM,
whose height was 0.3 m and filling rates were 20% , 40% , 60%
and 80% . The results show that the types of contact between
particle and spiral surfaces and inner surface of the shell are
verified. The critical speed is about 70 r/min when there is only
one particle. The critical speed for four filling rates are 75, 81, 91
and 100 r/min. The critical speed which is obtained by single
particle theory is 82 r/min, and the value is close to the simulation
results of one particle and particle swarm with 20% and 40%
filling rates. But the value is smaller than the results of particle
swarm with 60% and 80% filling rates. So single particle theory is
only applied to the vertical screw conveyor with small filling rate.

Keywords: vertical screw conveyor; critical speed; single

particle; particle swarm

Emhremidis. Vilerling
Sinha @

3]

4
http://www.cnki.net



o Bl ADAMS.2 . RecurDyn

N

o - ANSYS

[7-91 1

o EDEM. na,

z AN
F
< FHA t F‘ t
¢ \ "
| — F ‘:mRa)k2 mg\\\
1 mg \\

i
Y

Fig. 1 Stress analysis of particle at critical speed
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