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ABSTRACT

POGO is a dynamic axial instability phenomenon that occurs in liquid-propelled rockets. As
the natural frequencies of the fuselage and those of the propellant supply system become closer,
the entire system will become unstable. To predict POGO, the propellant (oxidant and fuel) tank
in the first stage is modeled as a shell element, and the remaining components, the engine and
the wupper part, are modeled as mass-spring, and structural analysis is performed. The
transmission line model is used to predict the pressure and flow perturbation of the propellant
supply system. In this paper, the closed-loop transfer function is constructed by integrating the
fuselage structure and fluid modeling as described above. The pogo suppressor consists of a
branch pipe and an accumulator that absorbs pressure fluctuations in a passive manner and is
located in the middle of the propellant supply system. The design parameters for its design
optimization to suppress the decay phenomenon are set as the diameter, length of the branch
pipe, and accumulator. Multiple-objective function optimization is performed by setting the energy
minimization of the closed loop transfer function in terms of to the mass of the pogo suppressor

and that of the propellant as the objective function.
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Fig. 2 Flowchart of the optimization and construction of the closed-loop transfer function.
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Table 1. Changes of the fuselage natural frequency in terms of the fuel consumption.
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