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An Investigation of Solar Thermal Propulsion (STP) Thrusters at NAL

Morio SHMIzul] Hitoshi NarTo and Hironori SAHARA

ABSTRACT

This paper presents an investigation of solar thermal propulsion (STP) thruster activities including design,
fabrication and the results of experiments involving 4 mm, 10 mm, 20 mm and 50 mm cavity diameter win-
dowless axisymmetric thrusters made of single crystal molybdenum or tungsten (SC-Mo, SC-W) with
Ru/Mo brazing and/or a W-CVD coating. The nitrogen or helium propellant in the thrusters was heated to a
maximum of around 2,300 K (800 s of Isp for hydrogen propellant) by concentrated solar energy, using the
0.6 and 1.6 solar concentrators of NAL, and a very precise concentrator of 10 m in diameter, made from 181
locally paraboloidal segmented mirrors by Tohoku University. Unfortunately, these axisymmetric thrusters
usually only work at perigee or apogee, meaning inconvenience for the orbit transfer from LEO to GEO. Our
next step is therefore an opposed-cavity STP thruster heated with a pair of cavities aligned in a back-to-back
position. The opposed-concentrator, which consists of a pair of face-to-face concentrators, heated the

opposed-cavity thrusters successfully, allowing NAL to establish a basis for STP thruster technology.

Keywords: solar thermal propulsion, STP, solar thermal thruster, solar thermal rocket, solar heating rocket
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