5 49 BRI T [T /AR |/ R N NI e ¢ Vol. 49 No. S
2017 4 9 H Journal of Nanjing University of Aeronautics & Astronautics Sep. 2017

XM 18 HE 1 K = LS BV SUBh 1 sE BE

g E K #® Z4W W F EIW
Ch A K2 Kl 1 B ARWFFE BE . L 5T .100074)

;E

REREW, Ei#{iﬂv’%z»{ki‘ﬁf R o 18 zzz&m NPR=3.0~4. ozmﬂfﬁmﬁmﬁﬂ Muu,,mg %

., A A 0.974 #= 0. 935, fhﬁ#ﬁi]é’cg%kﬂf WoEE i E A NPR=4.0 M EARKWESA R T ARIESD Z
CEBEAKRFARSAS6.1°, SRAAZTHANUN AKX ZTAA 14.6°. 41 284 0.95, A= RAR

& 0 3 e, g iE ‘*ﬁ’ﬁ‘é’]aﬂii]é’:zﬁ W3 A2 LI — AL G AR ERALBRI R A, BB =

RARETT MEFZREERGE I AR TAFRENLTRHERS G, A ZNE & E LI 0, 3R

BN ARBEH I H L NPR=4. 0 A R KMAG R BB, AT A E T b & 5% R 060 38 hm iR b 38

X A2 £ NPR=4.0 A G, AT A HKG TS TIEE,

KBR:AEEFE AR T ARSI BN F R

FESES TB2+5 XHRARERD A XEHS:1005-2615(2017)S-0016-08

Numerical Investigation of Aerodynamic Performance on Dual Throat
Thrust Vectoring Nozzle
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(China Academy of Aerospace Aerodynamics, Beijing, 100074 ,China)

Abstract;: The numerical simulation is carried out to study the flow characteristics and aerodynamic per-
formance of the dual throat thrust vectoring nozzle. The effects of both the primary nozzle pressure ratio
(NPR) and the secondary jet flow rate on the aerodynamic performance and internal flow characteristics
are analyzed with and without thrust vectoring. The results indicate that the dual throat nozzle has the
optimal thrust ratio and discharge coefficient of 0. 974 and 0. 935 at NPR=3. 0—4. 0 on un-vectoring
thrust state. The dual throat nozzle has the optimal thrust vector angle and thrust ratio at NPR=4, 0 on
vectoring thrust state, and the largest thrust vector angle of it is as high as 16. 1°. The thrust vector an-
gle and the thrust ratio reach to the peak value of 14. 6°and 0. 95 at the point of secondary jet flow rate is
4%. The thrust vector angle is increased with the enhancement of the secondary jet flow rate and de-
creases gradually when reaches to a critical value. Both of the thrust vector angle and the thrust vector
efficiency are reduced with the increment of primary nozzle pressure ratio under the constant secondary
jet flow rate. The thrust ratio is increased as the increasing of primary nozzle pressure ratio and de-
creased after reaching to the maximum at NPR=4. 0. While the discharge coefficient is increased as the

increasing of primary nozzle pressure ratio and tends to stable after reaching to the maximum at NPR=4. 0.
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Fig. 2 Computational domain of dual throat nozzle
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Fig. 3 Enlarged view of computational grid near nozzle
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out thrust vectoring
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zle without thrust vectoring
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