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Fig-1 Schematic diagram of solar thermal propulsion system
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Table 1 Simulation results of the STP model

parameter numerical value units parameter numerical value units
throat diameter 4 mm velocity at exit 6 766.1 m/s
divergent half angle 20 ) flux at entrance N 1.512 g/s
convergent half angle 30 @ flux at exit 1.512 g/s
area ratio of convergent-divergent nozzle 100 / jet area of nozzle exit 0.001 96 m’
gas pipe diameter 6 mm pressure at nozzle exit 122 Pa
temperature of isothermal wall 2 500 K thermal flux at isothermal wall 61.2 kW
thermal conductivity 0.530 7 W/(m +K) specific impulse 701.4 s
thermal capacity 18 550 J/(kq + K) thrust 10.23 N
gas entrance = 8.003
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Fig- 5 Schematic of absorberthruster structure Fig- 6 Velocity profile at nozzle outlet
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Deployable umbrella-shaped keel concentrator used
in solar thermal propulsion system
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Abstract: A deployable umbrella-shaped keel concentrator has been proposed for the solar thermal thruster (STP) system -

improved concentrator overcomes the shortcomings of traditional inflatable concentrators and rigid fixed concentrators- A de-

ployable solar paraboloid concentrator has been designed- It adopts the collapsible umbrella-shaped keel with a concentration pow -

er of 100 kW and an aperture radius of this 4.9 m- The performance of the STP system equipped with this concentrator has been

investigated with the software Fluent- The results reveal that the thrust and specific impulse can reach 10.23 N and 701.4 s re-

spectively . indicating this system is applicable to attitude control and orbit transfer for micro~ and nano-satellites -

Key words: solar thermal propulsion; concentrator; umbrellashaped keel; specific impulse; thrust



