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Numerical simulation of an annular throat plug nozzle

LIU Chang-an, ZOU Yu
(Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract; An annular throat plug nozzle is studied by the calculation method of flow-field numer-
ical simulation. The flow-field structures and the characters of the plug nozzle under the condition of
different freestreams are compared and calculated. The structure design of the plug nozzle is unique.
The analysis shows that the plug nozzle has stable performance at high altitude and high speed, and

has more excellent low altitude performance in comparison with the bell nozzle.
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Fig. 1 Swucture of annular throat plug nozzle
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Fig. 2 Boundary condition of flow field for calculation
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Tab. 1 Far-field parameters versus flight altitude

Hfkm 0 10 20 30
p/Pa 101325 26500  5529.3 1197
TKK 288 2233 216.7 226.5
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Fig. 5 Mach number contour of static flow field on ground ‘_Q
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Fig. 7 Contours of flow-field equal-Mach numbers at different

altitudes and freestream Mach numbers
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Fig. 8 Pressure distribution on plug wall
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Fig. 9 Nozzle performance at different altitutes
and under the condition of freestream
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Tab. 2 Comparison between plug nozzle and
bell nozzle (0 km altitude)
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