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Design and Performance Evaluation of a Flow Regulator
for Thrust Control of a Liquid Rocket Engine

Taekyu ]ung*Jr

ABSTRACT

A thrust control valve of a liquid rocket engine plays a role to increase or decrease the thrust of an
LRE by modulating the flow rate of propellant into a gas-generator. This paper deals with a flow
regulator that has functions of not only modulating thrust but also maintaining constant flow rate
regardless of pressure change at inlet or outlet of the flow regulator. A direct acting flow regulator
was fabricated and tested for the comparison of experimental and simulation results under
steady-state conditions. The drawbacks and limitations of the flow regulator were analyzed. Also the

new design of a flow regulator was proposed.
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Fig. 1 Cross-sectional view of a direct acting flow
regulator; 1- rotating shaft, 2-sleeve, 3-spodl,
4-spring, 5-guide, 6-pressure probe, 7-sliding
rod
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Fig. 2 Simulation and experimental results
(a=0.06, 5=1.873x10°, %=8543x1CF)
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Fig. 3 Simulation and experimental results of flow rate
along a
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Fig. 4 Simulation and experimental results
(5=2.332x10°, %=1.077x10%)
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Fig. 5 Design modification on the spool end tips (Left
: before modification, Right : after modification)
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Fig. 6 Simulation and experimental results of flow rate
with modified spool
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Fig. 7 Bellows-type flow regulator; 1- rotating shaft,
2-sleeve, 5-bellows, 6-spool, 7-guide, 8-spring
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