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Pressure Control of a Variable Thrust Solid Propulsion
System Using On-Off Controllers

Soonkyu Kwon* - Youngseok Kim* -+ Sangho Ko*' - Seokhoon Suh**

ABSTRACT

Solid propulsion systems have simple structures compared to other propulsion systems and are
suitable for long-term storage. However the systems generally have limits on control of thrust
levels. In this paper we introduce controllers for combustion chamber pressure using on-off
control techniques which have been known for relatively easy implementation and energy
efficiency. For this, we wuse a simple pressure change model by considering only mass
conservation within the combustion chamber and we design a classical controllers and on-off
controllers with are Pulse Width Modulation(PWM) and Pulse Width Pulse Frequency Modulation

(PWPFM). Then we compare the performance results of the controllers through numerical

simulations.
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Nomenclature
P 000 OO0 OO0 (kPa)
7, 000 0O (K
4, 00 0O (mm?)
4, 000 OO (mm?)
A, 00 0O OO (mmd
V, D00 00 OO0 (mm/s)
R 000 0000 (kI/kgK)
vV 000 0oogo (mmd)
¢ 000 000000 (mm/s)
p 0000 OO (kg/mm?)
m 00 000 (kg/s)
P, 00 OO (Nmm?)
P, 00 OO (Nmm?)
e« 0000 (@©OO)
K 000 00 (@oOo)
n 000 000 O00@O0) (O<n<l)
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