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Fig. 1  Geometric model and coordinate system

definition of CVN-73
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Fig. 2 Schematic diagram of the ship’s physical

model and blowing angle
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Fig. 4 Wind tunnel test model of CVN-73

CFD 15 355 U 56 % b 25 R n e 5 fi s . CFD
5 LA S B2 i) VAR ) i 2 A A 3 5 X it s S 2
2 ST B2 R — B, EAH BT XU R 58 45 5 i
5L TSR A B K . R T i — 2
MrreA: 22 IR B 6 45 T AL T M2 T e ik
T ) Y 8 % T i) 3 B A AT A7 100, G v o ) S B R W
FOR, B BRI R AL IR AR N I O
SR AR I A R 90, FTLLE R T
PRI T U R AR, S 2 A ) 7 A Y
NGRS FITEL, T AR H IS CVN=-73 JL a1 ok
U5 48 R TSGR, 5 XU K Polsky 115 HR FH Y
BEAY AN ¢ AR, 31X 7T BE & 5 30 CFD {5 0 B 4 i
5 XIS 22 S B — i R K . 546, 8 3C CFD
5 FCH B2 I O FF R AR Ay, 3 55 B T4 e 3y
O BB STAIAT A o (H Polsky XU 5256 A1 CFD 52
SEIFHBATE N O FFAR B4, DRI S 600 2 Hh a2 i A 2 ek
IS T 1 S 30455 B i S0 P e, DAL o, X 2
SR — B SE B b AN SRR T A R 5 Polsky Y
15 BLA5 AN N O TF4 ) ) BU7E SCRk R 0 4 R A i, 0
AT 6 H S A FRIE I AR 1 55 A BB BE T I, 422 PR

(a) YAl EZ

(b) ) i
K5 CFD 45535 KGR G 1 2 7% Sk HE
Fig. 5 Comparison among CFD results, wind

tunnel results, and reference datas
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Fig. 6 Velocity and streamline distribution in the

longitudinal section on the gliding line
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Fig. 7 Influence of different blowing angles on wake flow
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Fig. 8 Three—dimensional streamline distribution of the stern

under different blowing angles
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Fig. 9 Vertical velocity distribution on the

gliding line at different blowing angles
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Study on the air wake field of CVN-73 carrier using active control
technology

GAO Jie’, SHA Enlai, XIE Zheng, WANG Zheng

System Engineering Research Institute of CSSC, Beijing 100094, China

Abstract An active control technique using blowing method at the tail of aircraft carrier is presented to mitigate the effect of cock wake
caused by deck wind on carrier—based aircraft. Computational fluid dynamics is used to calculate the characteristics of the CVN=73 carrier
wake field. When the deck wind angle is zero, a comparative study is carried out under working conditions with and without active control
technology, respectively, and the effect of blowing angle on the flow field is also analyzed. The result shows that with the increase of
blowing angle, the inhibition effect of control technology on downwash in the wake field increases first and then decreases. When the
blowing angle is 30 or 45 degrees, the inhibition effect is the most obvious, and the maximum downwash speed can be reduced to half. In
conclusion, the active control technique using blowing method can improve the cock wake environment and increase landing safety of
carrier—based aircraft.

Keywords CVN-73 aircraft carrier; wake flow; computational fluid dynamics ©
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