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Solar thermal propulsion offers compelling pr-
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Concentration ratio: 3400
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Main Mirror: 13” Parabolic Acrylic

from Green Power Science
Thermocouple

(Type K) Secondary Mirror: 12.5mm Spherical
F: 6.1 mm from Edmund Optics

Titanium Bolt Propellent Max Temperature: 1000 C
Max Flow Rate: 12.8 mg/s
Flow Length Required: 10 cm
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Structure design and fabrication, the high
efficiency benefits of solar
thermal could beoffset by more
expensive but higher collection
area photovoltaics.
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Figure 1: Design for Solar Thermal Thruster [4]

Prior work [2] supports the feasability of sol-
ar thermal propulsion at a theoretical level.
With recent delopments in optical materials
enabling solar thermal propulsion, current
research can focus on prototyping solar the-
rmal propulsion.

Temperature Reader

Project Objective

Design, build and prototype a solar thermal
propulsion system to encounter obstacles
not identifiable in theoretical research. This
aims to help with directing future work done
on solar thermal propulsion systems.

Optical Accuracy

When testing mirror placement,f ocal length
of the primary mirror was significantly Figure 6: Bolt Alignment for Testing
different from what was listed. For high
Requirements on accuracy, imaging grade
optics are required.
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Figure 2: Solar Thermal Comparisons [3] To achieve the high temperatures required for
efficient thermal propulsion (greater than 1000 C)
sunlight has to be concentrated to an area 3000

Precision Requirement times smaller than the area of the main mirror. _ _
Two mirrors were used to minimize area lost to Figure &5: Laser Focal Finding requlre_d to fo_c us I'ghF at the co-
The setup shown in this poster relied on hand  gpjects blocking the primary mirror. The engine centration ratios required for

adjusting the position of the secondary mirror chamber would be behind the primary mirror. solar thermal propulsion.

to redirect and focus incoming sunlight. During
testing, it was impossible to properly redirect

a focused beam of light by hand. A raytracing
simulation was written to diagnose the precision
required. It was found that a 0.01 inch change

in mirror position would redirect the light
enough to miss the engine chamber.

Focal Point Temperature Vs. Time (Titanium Bolt)
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