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Application Research of Flow Control Using Co-flow
Jet on a Vertical Tail
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Abstract: The aerodynamic characteristics of the vertical tail of an aircraft are directly related to the size and weight
of the vertical tail. Increasing the lift force of the vertical tail using flow control can further reduce the size of the ver-
tical tail, which is of practical significance for reducing the weight of the structure. The computational fluid dynam-
ics (CFD) method is used to perform the numerical simulation for the active flow control of vertical tail using the
co—flow jet technique. The influence law of jet momentum coefficient on continuous co—flow jet and the influence
law of jet momentum coefficient and the paramaters of jet momentum coefficient, blockage ratio, injection hole
number on discrete co—flow jet are studied. The results show that for the continuous co—flow jet, with the increase
of jet momentum coefficient, the effectiveness of lift enhancement, drag reduction and separation suppression be-
comes more significant. For the discrete co—flow jet, the effectiveness of lift enhancement gradually decreases with
the increase of the blockage ratio, and the power consumption also decreases at the same time. With the increase of
the discrete hole number, the lift enhancement effect first increases and then decreases, and the comprehensive
aerodynamic efficiency considering energy consumption is improved.
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Fig.1 Schematic diagram of the co—flow jet
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characteristics between experiment and CFD
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Fig. 11 Schematics of discrete co—flow jet
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Fig. 12 Vertical tail models with different blockage ratios
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Table 3 Aerodynamic characteristics under different

blockage ratios of discrete co—flow jet

VES C, C, Cp P.  C/Cp (C/Cp)e
Baseline — 0.757 0.132 — 5.735 —
CFJ 0.100 1.301 0.119 0.254 10.933  3.488

DCFJ-BR25 0.075 1.258 0.230 0.177 5.470 3.091
DCFJ-BR50 0.050 1.245 0.264 0.082 4.716 3.598
DCFJ-BR75 0.025 1.092 0.191 0.020 5.717 5.175
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Fig. 13 Mach number counters for different blockage ratios
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Fig. 14 Vertical tail models with different jet hole numbers
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Table 4 Aerodynamic characteristics under different

jet hole numbers of discrete co—flow jet

VES C, G G P CJC, (GG
Baseline — 0.757 0.132 — 5.735 —
CFJ 0.10 1.301 0.119 0.254 10.933  3.488

DCFJ-HN1 0.05 1.246 0.244 0.117 5.107  3.452

DCFJ—HN2 0.05 1.262 0.253 0.104 4.988  3.535
DCFJ—HN3 0.05 1.274 0.258 0.104 4.938  3.519
DCFJ-HN5 0.05 1.277 0.276 0.118 4.627  3.241

DCFJ-HN10 0.05 1.166 0.221 0.100 5.276  3.632

DCFJ-HN20 0.05 1.030 0.162 0.022 6.358  5.598
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Fig. 15 Mach number counters for different numbers of jet holes
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