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Numerical Investigation on Aerodynamic Vector Performance of
Bypass Dual Throat Nozzle

Xia Xuefeng, Gao Feng, Huang Guibin
(College of Air and Missile Defense, Air Force Engineering University, Xi’an 710051, China)

Abstract: Bypass dual throat nozzle (BDTN) can achieve stable thrust vector by setting the bypass channel,
without increasing the pressure source and the secondary flow of the additional system. Thrust vector character-
istics is of important significance to improve vehicle maneuverability and agility. Numerical studies are per-
formed to analyze the thrust-vectoring performances of a bypass dual throat nozzle(BDTN) under different con-
ditions. The main results show that: BDTN has the same flow-filed structure with the conventional dual throat
nozzle(DTN) ., but can generate a better thrust vectoring performance with producing more steady and efficient
vectoring effect. A thrust vector angle of 24. 6° is obtained with little thrust penalty. The thrust vector angle
and the thrust ratio are decreasing with nozzle pressure ratio(NPR) increasing. The high temperature and high
pressure can lead to the thrust vectoring efficiency loss tremendously with the thrust vector angle decrease to
12.75° and the thrust ratio decrease to 0. 882.
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Table 2 Nozzle vectoring performance of each example

case 8/(9 Cy
1 21. 30 0. 935
2 14. 86 0.916
3 12.75 0. 882
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