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Calculation of critical speed for horizontal
wheel classifier rotor

YANG Xiaonan, SUN Guogang,
SUN Zhanpeng, WANG Qinglian
(Laboratory of Process Equipment, China University of
Petroleum-Beijing, Beijing 102249)

Abstract: To avoid the resonance of horizontal wheel classifier in
the process of operation, transfer matrix method and finite element
method based on ANSYS Workbench 16.0 were used to calculate
the critical speed of horizontal wheel classifier rotor in
experimental machine and industrial prototype. Comparing the
calculation and test values, the results show that for the
experimental machine, the deviation between transfer matrix
calculation and test value is 11.6% , while the deviation between
finite element calcultation and test value is 4.1% , for the industrial
prototype, the deviation between transfer matrix calculation and

test value is 10.5% ,while the deviation between finite element
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calcultation and test value is 3.5%. This comparation results
suggest that the finite element method is more accurate, so the
calculation of critical speed for horizontal wheel classifier rotor
should be given priority to finite element method,
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Fig.1 Horizontal wheel classifier and its rotor geometry
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Fig. 2 Simplified model of rotor
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Tab. 1 Relevant data of each unit of rotor
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Matlab

2 410, 3 849, 6 450 r/min
1 150, 2 827,

EI /mm kg
a 1.55%10* 5.37x10° 26 46 0.25 2.3 1
b 2.64x10* 6.75x10° 33 220 0.38 11.2 2
c 5.21x10° 2.47x10° 53 253 1.44 104 6
d 2.64x10* 6.75x10° 31 216 0.34 10.8 2
e 1.55x10* 5.37x10° 31 72 0.31 3.6 1
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Fig. 3 Finite element model of rotor USB7600 USB
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Tab. 2 Comparison of different calculation results

r-min!

2 410 1150 3 849 2 827 6 450 4 846

2 065 1078 3412 2258 5734 4 458

2 153 1 041 — — — —
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