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Flow Rate Control Prediction Modeling for Large Liquid
Rocket System During Engine Start Up
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cross sectional area t throat
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K shape factor
Re reynolds number
r roughness
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Table 1. Experimental parameters and 1st transfer
function for a typical control valve
delay 1% transfer
time function
gas-generator 2.86
0.24s G(s)=
Ox. flow s+2.86
Con- combustor 1.536
trol 0.35s G(s)=———
Fuel flow s+1.536
valve gas-generator 021 G’( ) 3.846
21s §)=————
Fuel flow s+3.846
Response (calculation)
—B— Response (experimen
100 R P
S
~ 80 4
Q
®
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Fig. 1 Comparison of prediction and measured
performance : Fuel line gas—generator flow
control  valve’s driving equipment dynamic
response at 100% opening command
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Fig. 2 Control sequence block diagram
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Fig. 3 Valve control signal variation over time
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Fig. 4 Oxidizer line gas—generator flow rate and error

variation over time
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