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Effect of configurative parameter on the performance of
clustered plugnozzles

REN Jun-xue, LAU Yu, XIE Kan
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Beijing Universty-of Aeronautics and-Astronautics, Beijing 100191, China)

Abstract :-1n order to investigate-the efect-of uncertain design parameters on the per-
formance of cluster plug nozzlesin design method., two types of 8 module and one type of 16-
moduleclustered plug nozzles'were-desgned with the same total area ratio and shape size.
Their thrust eficiencies were calculated numerically , and also compared respectively under
the condition of same modulegap and diameter ratio , module number and module area ratio.
The 8touched-module clustered plug nozzle with module area ratio of 30. 2 had the highest
eficiency in_high attitude and the 8 separated-module clustered plug nozzle with module area
ratio of 20. 7 had the highest efficiency in low attitude. In the design procedure, a bigger
module area ratio can be selected to enhance its performance when the clustered nozzle works
in medium and low attitude, otherwise a smaller one can be selected.

Key words: rocket engine; plug nozzle; configurative parameter ;
numerical smulation; performance analyss
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Fig 1 Geometry configuration of the
clustered plug nozzle
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Fig 2 Sketch map of three clustered plug nozzles
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Tablel Geometry parameters of three clustered plug nozzles

/ mm €m 0./ (°) L rozze/ Mm Lpiug/ mm
8 0 95 30 2 54 91 25 24. 32
16 0 67 20. 7 95 91 25 54. 72
8 1/ 3De 95 20. 7 54 91 25 43 54
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