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Abstract  :  The  conversion  of  solar  thruster  model  to  an  upper  stage  hydrogen  rocket  is  considered.  Solar  thruster
categorization limits its capabilities to low and moderate thrust system with high specific impulse. The current study proposes
a different concept for such systems by increasing the thrust which enables using as an upper stage rocket and for future
launching purposes. A computational model for the thruster is discussed for solar thruster subsystems. The first module
depends on ray tracing technique to determine the intercepted solar power by the hydrogen combustion chamber. The cavity
receiver is modeled using finite volume technique. The final module imports the heated hydrogen properties to the nozzle using
quasi one dimensional simulation. The probability of shock waves formulation inside the nozzle is almost diminished as the
outlet  pressure in  space environment  tends to  zero.  The computational  model  relates  the high thrust  hydrogen rocket
conversion to the design parameters and operating conditions of the thruster. Three different designs for solar thruster
systems are discussed. The first design is a low thrust high specific impulse design that produces about 10 Newton of thrust
.The second one output thrust is about 250 Newton and the third design produces about 1000 Newton.
Keywords : space propulsion, hydrogen rocket, thrust, specific impulse
Conference Title : ICAIAP 2020 : International Conference on Aerospace Innovation and Aerospace Propulsion
Conference Location : Rome, Italy
Conference Dates : October 15-16, 2020

World Academy of Science, Engineering and Technology
International Journal of Aerospace and Mechanical Engineering

Vol:14, No:10, 2020

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 A
er

os
pa

ce
 a

nd
 M

ec
ha

ni
ca

l E
ng

in
ee

rin
g 

Vo
l:1

4,
 N

o:
10

, 2
02

0 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

28
85

0.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 14(10) 2020 1

https://publications.waset.org/abstracts/128850.pdf

