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Abstract—A novel method for flow rate control in a batch feeding system was proposed through transforma-
tion of the conventional flow rate control loop. The proposed method does not need a flow rate measuring
device, and directly utilizes the weight measurement in the weighing tank. Performance of the proposed
control method was analyzed in the viewpoints of set point tracking as well as sensitivity to measurement
noise, and was compared with those of other conceivable control methods which directly use the weight
measurement. As a consequence, the proposed method was analyzed to be superior to the other flow rate
control methods, which was again confirmed through experiments.
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Fig. 1. Weighing tank with a flow rate control loop.
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Fig. 2. Flow rate control loop which the flow rate is esti-
mated through differentiating the weight measure-

ment.
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Fig. 3. Flow rate control loop which controls the weight
decrease using a Pl controller.
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Fig. 4. Proposed flow rate control loop obtained by trans-
formation of the loop in Fig. 2.
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Fig. 5. Experimental setup.
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Fig. 6. Effects of the measurement noise on the controlled
flow rate: (a) for the method in Fig. 2, (b) for the
method in Fig. 3, (¢) for the proposed method in
Fig. 4.
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Fig. 7. Comparison of setpoint tracking performances: (a)
for the method in Fig. 3, (b) for the proposed meth-
od in Fig. 4.
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