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Abstract

In the electric-pump cycle engine, the propellant supply flow rate is controlled by the motor speed. Therefore, it is
advantageous that the flow rate control is easy and the supply flow rate is stable. Also, when the electric-pump
cycle engine is applied, the system configuration and the ignition sequence are simplified compared to the gas
generator cycle engine. Until now, the electric-pump cycle is suitable for small launch vehicles and upper stages of
launch vehicles because power density and energy density of electric motors and batteries are limited. However,
since researches on electric cars and electric aircraft are being actively carried out, technologies related to the
electric motor and the battery are being matured together. So, in the future, It is expected that applying the electric-
pump cycle to the first stages of launch vehicles is available.
The design concepts of the electric-pump cycle engine were devised in the 1980s. And then theoretical researches
on applying the electric-pump cycle engine to satellite thrusters and launch vehicles were actively performed from
the early 2000s. In 2018, Rocket Lab, a New Zealand-based US company, has proved the applicability of the
electric-pump cycle engine, named Rutherford, to their small launch vehicle, named Electron.
In Chungnam National University, research on the conceptual design of an electric-pump cycle engine is being
conducted. The electric pump and the electric motor are the main components because they are directly related to
the supply flow rate and the supply pressure of propellants. Therefore, the design parameters of the electric pump
and the electric motor will be analyzed. And the design program that shows the supply flow rate and the supply
pressure of propellants according to the design parameters will be developed. Further, the main components will be
verified by simulations and experiments.
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