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Analysis of the Power for a Decanter-Type Centrifuge (II)

- Total Power and the Power-Transmission Mechanism -
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Abstract

In this paper, we derived the formula for estimating the power of the electric motors needed to
operate the Decanter-type centrifuge. In the derivation of the formula the sludge-removal torque is to
be supplied from the formula derived in the first paper. The intricate nature of the transmission
mechanism in the planetary gear trains of the sludge-removal power and torque has been clarified in
this second paper. In particular we considered two-motor system, where the main motor drives the
machine while the differential-speed control motor plays the role of braking in adjusting the
differential speed. Sample calculation for the specific design treated in the first paper showed that
the selection criterion for the main motor depends on the lower limit of the differential speed; when
the lower limit is set low, it should be selected based on the steadily operating power, while it
should be selected based on the starting power when the lower limit is set high. The total power
required by both the main motor and the differential-speed control motor increases as the differential
speed is decreased. It is suggested' that the power loss in the differential-speed control motor could
be minimized by attaching an electric generator to it.
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Fig. 1 Schematic illustration for the power transfer in a Decanter centrifuge
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Fig. 3 The power-transfer elements and notations for torques and angular velocities in each element
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Table 2 Revolution speed of the main motor N,
and that of the differential-speed control
motor N, for each differential speed AN

AN [rpm] 5 10 25 476
N, [rpm] | 2000 2000 | 2000 | 2000
Ny [rpm] | 1790 | 1580 950 0

Table 3 Sludge-removal torque 7, and the cor-
responding torque in the shaft of the

main motor 7T, and that in the

differential-speed control motor T,

AN [rpm] 5 10 25 476
T, N-m] | 1550 | 770 520 165
T, [N-m] 37 18 7.4 39

Ty [N-m] 37 18 7.4 39
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Table 4 Sludge-removal power Pg,,., and the
corresponding power required in the main
motor P, and that required in the

differential-speed control motor P,

AN [rpm] 5 10 2% | 476
N, [rpm] | 2000 | 2000 | 2000 | 2000
Ny [rpm] | 1790 | 1580 | 950 0
Pguge kW] | 081 | 081 | 081 | 082
P, kW] 7.7 3.8 1.5 | 082
Py kW] 69 | 3.0 | 07 0
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Table 5 Power for the main motor P,, and that
for the differential-speed control motor
P, required in the steadily operating
state

AN [rpm] 5 10 | 25 | 476
Pp [kW] 20 | 20 | 20 | 20
P, (kW] 77 | 38 | 15 | 082
Py kW] 69 | 30 | 07 0
P, kW] 97 | 58 | 35 | 28
Py [kW] 69 | 30 | 07 0
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