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PID Control Characteristic of Thrust Control Valve
for Liquid-Propellant Rocket Engine
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ABSTRACT

The main purpose of launch vehicle is to insert satellite into a target orbit safely and correctly. To
accomplish the main purpose of launch vehicle, the inserting velocity, inserting angle, and final mass
of launch vehicle should be within the allowable range. In general, such requirements are satisfied
with applying TCS(Thrust Control System) and TDS(Tank Depletion System), which manage thrust and
mixture ratio by controlling propellant flow rate with thrust and mixture ratio control valves. In this
study , the control characteristics of thrust and mixture ratio control valve were examined by PID
control logic for stable operation of liquid-Propellant rocket engine at on-desing point. The analysis on
the control characteristics of control valves was done with AMESIm code and the results from control
valve test facility at KARIL
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Fig. 1 Schematic of Engine System

Table 1. Static Characteristic of Engine System.

Thrust%) | 71 | 790 | 8 | 93 | 99 | 105

Thrust(N) | 67800 | 75600 | 82500 | 88800 | 94700 (100000
Press.
in CC
Press. in

LOX 50 56 63 69 74 80
manifold

42 47 52 56 60 63

Press. in
GG
Press. in
LOX GG 32 41 51 62 73 86
manifold
LOX mass
flowrate
LOX mass
flowrate 0.10 0.20 0.30 040 0.50 0.60
in GG
Outlet
pressure
in LOX
turbopump

32 39 46 52 59 66

14.70 | 1640 | 1800 | 19.40 | 20.70 | 22.00

77 90 102 113 124 134

Press. unit : bar, flowrate unit : kg/sec
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. 25 | 15 | 20 | 20 | 20 | 25
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