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Abstract

There are several innovative plans to develop huge space infrastructures like SSPS, however they
are suspended because of their high transportation costs using conventional chemical rockets
launchers. In this paper, three approaches were presented to achieve low cost space transportation.

The first approach is to enhance Iy, by applying air-breathing engine cycle. Because maximum /g,
of conventional chemical rockets is around 430s, a large amount of onboard propellant is required to
reach the GEO, resulting in quite low payload ratio of about 1%. If atmospheric air can be used as a
propellant, high /g, and high payload ratio will be achievable.

The second approach is to remove the turbo pump system from the vehicle using Pulse detonation
engine can generate high pressure without turbo pumps and pressure vessels. In the conventional
system, those complicated and expensive systems are expended. This is wasteful and cause the cost
to became large.

The last is to specialize in massive material transportation, a mass-driver. It is more effective and
smart to choose transportation methods for human or for materials. Considering human
transportation, it requires to achieve low acceleration, returning to the earth, and low accident ratio.
In contrast, for material transportation it don’t.

We have proposed an air-breathing, microwave energy beamed, pulse-detonation engine,

Microwave Rocket as an alternative to conventional chemical rockets.
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