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Effects of Aft Deck Length on Flow Characteristics of
Double S-Shaped Nozzle with Aft Deck
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Abstract: To investigate the flow characteristics of double S—shaped nozzle with aft deck under different aft
deck lengths, numerical simulation studies of five double S—shaped nozzles with different aft deck lengths under
four different drop pressure ratio conditions were conducted. The results show that under the fully expanded condi-
tion, there is no wave system structure on the aft deck, and the jet does not deflect significantly. Under incom-
plete expansion conditions, a series of expansion waves and shock waves appear in the jet on the aft deck, and
the static pressure fluctuates up and down along the flow direction. The length of the aft deck has a greater influ-
ence on the thrust vector angle. As the length of the deck increases, the number of the wave section increases,
which makes the wave mode at the end of the deck is different. When the boundary layer does not separate at the
end of the deck (nozzle pressure ratio NPR=3) , the jet leaves the deck after the compression wave, and the

thrust vector angle is negative. The jet leaves the deck after the expansion wave, and the thrust vector angle is
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positive. As the drop pressure ratio increases, the incident angle of the first expansion wave decreases, the wave

length increases, and the shock wave position moves backward. Under high drop pressure ratio conditions (NPR=

4.5, 6), the deflection angle of the thrust line is affected by the expansion wave, the shock wave and the degree

of separation of the boundary layer, and its variation range can reach 14°.
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Fig.1 Model of double S-shaped nozzle with aft deck
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Fig.2 Design parameters of double S-shaped nozzle with
aft deck

Table 1 Parameters of double S-shaped nozzle with aft deck

Parameter Value
Ly/D 2.8
L/L, 0.5
AJA, 0.6
w,/D 1.0
AY /L, 0.28
W./H, 7
w,/D 2.4
LJ/W, 7/16

ay/(c) 0
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Fig. 4 Static pressure under different mesh densities
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Fig. 6 Aft deck models of different lengths
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