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Abstract

Today’s need for propulsion system is becoming much more diversified, while allocation of cost and
schedule for its development and production is much more decreased. (1) Forecast shows increasing
number of small satellites which will make demand for propulsion systems of small launchers or kick-
stages. (2) Recent surge for space exploration is generating needs of new propulsion systems for in-space
transportation, orbital maneuvering and descending/ascending. (3) Innovation of the propulsion systems
for launch vehicles is also expected in order to deal with current need for low cost including reusability.
The challenge is their requirements are diversified including their propellants. Modular Engine Concept
can be a solution to this challenge, in which unit engine which can handle multiple propellant combinations
without any changes or with minimal modifications is developed, and unit engines are assembled into one
propulsion system according to the thrust each customer needs. Utilizing the latest AM technologies and
using motor-driven pumps can make the unit engine very simple, which will lead to cost reduction of the
propulsion system. In 2022, the motor-driven pumps and sub-scaled injector for LOX/LCH4 firing test
will be manufactured and tested. This paper will report latest investigation status and results on Modular
Engine.



