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ABSTRACT
Constant thrust control was performed by PID control on the self-pressurized hybrid rocket system. Injector pressure was
used as the feedback target in order to apply the results of the cold flow test to the determination of the PID gain of the
combustion test. With an appropriate gain parameter considering the stability of the system, the injector pressure could be kept
constant at the combustion test. At this time, the thrust increased slightly with time because the fuel flow rate increased with time.
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Fig. 1 Rocket sled tests.
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Fig. 3 Experimental setup of the combustion tests.
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Fig. 7 Time series of Pi,; of GN2Flow and analysis using the step response method.

T T T T T T

AAANA A

VYV

5
> 2r
5]
E1.67’
o
(=7 1+
S
8
;_.E'
—
0 0

Time [s]

Fig. 8 Time series of Pi,j of GN2Flow at K, = 2.4, K; = 30, Kg = 0.048.

T

(W]
T

1.67

[
T

Injector pressure [MPa]

|

=3

5
Time [s]

10
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Fig. 10 Time series of Pi, of COzFlow at K, = 0.45, Ki = 4.5, Kg = 0.0009.
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Fig. 13 Step response and bode diagram of K,=0.0001, K;=6.3, K4=0.0001.
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Table 2 PID gain and O, ts.
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Fig. 17 Time series of Punk, Pinj F and valve opening of combustion test at K,=0.0001, Ki=6.3, K4=0.0001
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Table 3 PID gain and GM, PM.
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