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Mechanism and suppression of random pressure jump in complex pipeline
system of launch vehicles
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Abstract: In view of at three random typical pressure jump phenomena due to complex pipeline
layout and high flow velocity, the nonlinear multi-solution flow characteristics in right-angle multi-way
pipeline were proposed by numerical simulation. Under certain disturbance conditions, a large eddy in the
multi-way cavity and spiral flow along the branch pipeline were formed, which caused additional flow
resistance and local pressure jump in complex pipeline. On the basis, in order to eliminate the large eddy in
the multi-way cavity, the suppression scheme by appending guide devices or baffles was proposed. With
the actual pipeline layout, the ground recurrence test and suppression improvement test of random pressure
jump phenomena were carried out. The experimental results indicated that the multi-solution
characteristics of the three complex multi-way pipeline were validated, and the improved scheme can

effectively eliminate the random pressure jump phenomena.
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Fig. 1 Typical random pressure jump phenomena

in the pipelines
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