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Design of Optimal Locating Points of the Hydraulic Cylinder
Actuating a Sluice Gate Using the Complex Method
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Department of Mechanical Engineering, Konyang University, Chungnam 320-711, Korea
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Abstract : The hydraulic cylinder is used for actuating the sluice gate which controls the volume of water in the
reservoir. The locating points of hydraulic cylinder are restricted to limited space and determined to minimize the
cylinder force necessary for actuating the sluice gate. Generally, the head end point of cylinder is fixed at underground
and the rod end point of cylinder is connected to the gate plate when it is fully opened. Therefore there exist three
parameters to be determined to minimize the cylinder force in the operation range of sluice gate. The optimal locating
points of hydraulic cylinder are obtained using the complex method that is one kind of constrained direct search

method.
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Fig. 2 Schematics of the water gate using a cylinder and a
support link
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Fig. 4 Freebody diagram of the water gate using a cylinder
(a) gate plate (b) pin
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Fig. 5 Geometrical structure of the water gate using a
cylinder and a support link

Fig. 6 Freebody diagram of the water gate using a cylinder
whose rod end is sliding under the gate plate. (a) gate
plate (b) pin
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Fig. 7 Search trajectory of complex method
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