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Numerical comparative analysis of suppression effect of nozzlebaffle
and regenerative cooling fin baffle on high-frequency
unstable combustion
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NIE Wansheng, HUANG Weidong

(Department of Aerospace Science and Technology,
Space Engineering University, Beijing 101407, China)

Abstract: Based on the 3D URANS (unsteady reynolds-averaged Navier-Stokes) model, the high-
frequency combustion instability of a full-scale liquid oxygen/kerosene rocket engine was simulated. The
suppression effects of three kinds of baffles on high frequency tangential combustion instability were
studied. When the length of baffles was 30 mm, the nozzle baffle can effectively suppress the combustion
instability, meanwhile regenerative cooling fin baffles cannot completely suppress the combustion
instability. After increasing the length of baffles to 50 mm, the combustion became stable. The results
showed that the short baffle cannot completely envelop the chemical reaction area, and the longitudinal
distribution of propellant had relatively little inhibitory effect on the combustion instability. After the
length of baffles was increased, it can effectively divide the chemical reaction area at the head of the
combustion chamber, which improved the combustion stability margin. The mechanism for the nozzle

baffle to suppress the tangential combustion instability is that there is a viscous influence zone with large
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viscosity and large shear force on the nozzle wall of the baffle. Research results can provide some

guidance for the design of baffles in the liquid rocket engine.

Keywords: rocket engine; high-frequency combustion instability; URANS model;

regenerative cooling fin baffle; nozzle baffle
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