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Abstract This paper proposes a flow-rate control system for industrial valves. Industrial valves are used
in piping systems to control the flow rate and pressure. In general, valves used in pipelines are classified
into globe valves, butterfly valves, and ball valves according to the shape. Motor, hydraulic, and
pneumatic systems are used for operating valves. The flow meter should measure the flow rate when
configuring the flow-rate control system. On the other hand, because the flow rate of the valve can be
expressed by flow coefficient, a control scheme is proposed using the pressure deviation, which
measures at the front and rear of the valve. The transfer function for the valve, according to the control
input, was estimated using the signal compression method. Based on the induced transfer function, the
disturbance observer was designed to improve the command following the performance of the valve
stem. The performance of the proposed control method is compared with the flow-rate control result

using the flow meter used.
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Fig. 1. Structure and schematics for control valve system
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g. 2. Test signal for signal compression method
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Fig. 3. Block diagram for the proportional control
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Fig. 4. Experimental result for test signal
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Table 1. Experimental conditions for flow rate

pressure deviation valve opening flow rate
lkgf/cm?] [%] [m*/hl
0.25 10 1.49
0.25 30 4.60
0.25 50 8.63
0.25 70 13.81
0.25 90 16.69
0.75 10 2.57
0.75 30 7.92
0.75 50 14.85
0.75 70 23.76
0.75 90 28.72
1 10 2.98
1 30 9.20
1 50 17.26
1 70 27.62
1 90 33.38
1.5 10 3.659
15 30 11.27
1.5 50 21.1
1.5 70 33.82
1.5 90 40.88
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Fig. 7. Average flow rate according to valve opening
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