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Research on Aerodynamic Drag Reduction of GTS Model Based on Plasma
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Abstract: In order to study the aerodynamic drag reduction effect of the plasma on kind of vans, ground trans—
portation system (GTS) model was taken as the research object. Numerical simulation was used to investigate the
aerodynamic drag reduction effect of plasma arrangement angle and excitation voltage at three positions on the GTS
model when the incoming wind speed was 20 m/s,and the drag reduction mechanism was analyzed. Then, the com—
bined working conditions were analyzed. The results show that plasma can make the separation point of the flow move
back and delay the separation of the flow by inducing the directional flow of gas near the wall, so as to reduce the
pressure difference between the front and rear of the GTS model and reduce the aerodynamic drag coefficient of the
vehicle. Moreover, plasma should be set behind and close to the flow separation point. The aerodynamic drag reduc—
tion effect is the best when plasma is applied to both sides of the tail of GTS at a single position, and the maximum
drag reduction rate is 5.09%. The maximum drag reduction rate can reach 6.01% under combined condition. When
the incoming wind velocity is constant, the plasma has the optimal arrangement angle and excitation voltage.
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RGERGHT 435 B ST 3 A7 B Y e sl
THGHATAH AT, BIXS T 1, 7E a = 15°0010 &
SFETR IR U =5 kV; X0 E 2,7 a = 15°
Qb B A TR U L U = 4 KV L E 3 AbA5ES
TSR R U = 3 kV. B0 H A S8 ik
Xt GTS 4& THUHYISFHAICR , 45 2R ansk 5 s, 3k
S5HLEW, SAIEHE THUA BRI PHABCR ;
X TAEPIAL B A A B TR UF, 7RI
WES, g 1 500% 3 G I E L iR &
T RAEMBHRCRIEAL; B2 3 AL E AR T4
PEATH G, BRI R A 0.419 0, 5254 T
DU LIS K 6.01%.
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Tab.5 C, value of the vehicle at the optimal position

under each combination condition

PrEAE CifH W /%
A BN VA ) 0.422 4 5.25
L 1 IHE 3 0.420 6 5.65
PLE 2 IHE 3 0.422 0 534
I 1S 2 0 3 0.419 0 6.01

5 & ig
AT Fluent 807, 5755 & TR 2R

B4 GTS BRI BIsi BHACR. & e R IT i
Ak AR FEL I S8 S A e A A A e R
BB BHARCR , FH48 /84 B TR T il A AILEE 5
SRJE RIS T OU 25 B T A A9 UBdl AR . 38
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2) A B TR A AT BN B N R SN0 1 a5 e T
HABR Aoy B a5, SORRAF B TR Rt 2R
BNy B Ve, E T BRI BB ) 2R 85 an it
THER N B, SRR B R S i B
E RS W EDAEY 8

3) W S B TR Sl H e e B, 4 B A0t
R E e b3 € R (R 7 L ENATE U NI L R YA
E P A AR R A A S A ) S B B R
S EER

4) 2538 e R — g i), S5 B TR AR S AR D
LS5 VR AR 5 ELSAAN R BT, 5 8 T
FE GTS B8 MBSk P AR e, B KU
1 5.09%; A TH A KIBBH AT 5 6.01%.
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