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Abstract: The check valves are mechanical valves that permit fluids to flow in only one direction,
preventing flow from reversing. It is classified as one way directional valves. There are various types of
check valves that used in a marine application. A lift type check valve uses the disc to open and close
the passage of fluid. The disc lift up from seat as pressure below the disc increases, while drop in
pressure on the inlet side or a build up of pressure on the outlet side causes the valve to close. An
important concept in check valves is the cracking pressure which is the minimum upstream pressure at
which the valve will operate. On the other hand, optimization is a process of finding the best set of
parameters to reach a goal while not violating certain constraints. The AMESim software provides
NLPQL(Nonlinear Programming by Quadratic Lagrangian) and genetic algorithm(GA) for optimization.
NLPQL is the implementation of a SQP(sequential quadratic programming) algorithm. SQP is a standard
method, based on the use of a gradient of objective functions and constraints to solve a non-linear
optimization problem. A characteristic of the NLPQL is that it stops as soon as it finds a local
minimum. Thus, the simulation results may be highly dependent on the starting point which user give to
the algorithm. In this paper, we carried out optimization design of the check valve with NLPQL

algorithm.
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Fig. 1 Schematic of lift type check valve
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Fig. 2 Simulation model of lift type check valve

Table 1 nitial design parameters

Parameters Values
Diameter of inlet port (D,,,.,) 20 mm
Diameter of disk (D,,,,) 25 mm

Initial spring force (£) 50 N
Spring constant (k) 15 N/mm
Mass of disk (m) 0.05 kg
Displacement limit of disk 20 mm
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Fig. 3 Simulation result of P-Q characteristic with

initial design parameters
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Fig. 4 Simulation model of lift type check valve

optimization design
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