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Numerical simulation of aerodynamic effects of secondary injection
positions on fluidic thrust vectoring nozzle
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Abstract: T he, aerodynamic_effects on_fluidic-thrust-vectoring of a two-dimensional,
conver gent divergent, (2DCD)\ nozzle with fluidie injection were simulated numerically,
showing that different\fluidic injection positions have bigger influence on the vector angle. In
the case of nozzle NPR= 4.5, the vector angle of secondary injection position is maximum in
relation to the divergent/middle section of nozzle, in the case of nozzle NPR >7. 2, the vector
angle becomes-bigger-if the secondary injection position is closer to the outlet. The results
indicate that wector angle is sensitive, and thrust coefficient and discharge coefficient are irr

sensitive to the injection position.
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Table 1 Designed parameters of the nozzle
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Cn
CDp = Wp/Wip (6)
CDs
Co.= W./Ws (7)
Cho
Co= (Wot W)/ (Win+ Wi) (8)
Wi = K P;%A ey (9)
! B3 NPR=7.2,SPR=0.6,Ma.=0.3,
. x/x=0. 516 IS WEA i b7 45 4 [l
Wi= KEZ-A.9(N.) (10) Fig. 3 Configuration of the flowfield, NPR=7.2,
T SPR=0.6, Ma..=0.3, z/2;=0.516
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Fig. 4 Streamlines through the interaction region
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Table 2 Nozze performance with variable secondary injection port
NPR x/ %) 8,/ (%) Ci, Cp, Cn, Cy
4. 50 0.344 8. 41 0.876 9 0.972 9 0.937 2 0.9710
4. 50 0.516 13.29 0.884 9 0.972 9 0.958 5 0. 9721
4. 50 0.688 8.33 0.866 7 0.972 8 0.959 9 0.9722
7.20 0.344 1. 11 0.923 6 0.973 0 0.938 8 0.9712
7.20 0.516 7. 58 0.915 4 0.973 0 0.962 2 0.972 4
7.20 0.688 9.26 0.917 3 0.973 0 0.961 3 0.972 4
13. 89 0.344 -0.0655 0.942 8 0.973 2 0.935 4 0.9712
13. 89 0.516 4.93 0.928 7 0.973 1 0.964 1 0.9727
13. 89 0.688 5.35 0.930 4 0.973 1 0.963 1 0.972 6
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