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Design and numerical analysis of segmental

nozzle with high area ratio

DING Zhao-bo
(Beijing Aerospace Propulsion Institute, Beijing 100076, China)

Abstract; To meet the needs of the nozzle with high area ratio for large thrust upper-stage engine,
a segmental design scheme for the nozzle is adopted, whose forepart is cooled by dump-cooling mode
and end-piece by single-wall radiation cooling mode. Based on the heat transfer calculation of the
dump-cooled forepart, the cooling characteristics and efficiency of single-wall end-piece with se-
condary flow was mainly studied. Numerical simulation of flow field shows that the high area ratio
nozzle is feasible for single-wall metal nozzle extension (NE) with secondary flow. It is hopeful to
protect the nozzle wall, and improve the nozzle efficiency. The interaction between secondary flow
and main stream is analyzed.
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Fig. 1 Structural sketch of high area ratio segmental nozzle extension section
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Fig. 2 Calculated results for heat transfer

of dump—cooled forepart
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