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Influence of vortex generator on the aerodynamic

drag reduction characteristics of heavy truck
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Abstract: To understand the influence of the vortex generator on the aerodynamic drag reduction
characteristics of heavy-duty trucks, a Chinese heavy-duty truck was taken as the research object to study
the influence of the shape, arrangement position, height and gap ratio of the vortex generator on drag
reduction effect of the truck based on the numerical simulation of computational fluid dynamics. The reason
for drag reduction was discussed from the aspects of velocity streamline structure, turbulent kinetic energy
distribution, and pressure distribution. The results show that the shape, arrangement position, height and
gap ratio of the vortex generator have a great influence on the aerodynamic drag of the heavy-duty

truck. The fork-shaped vortex generator has the smallest aerodynamic drag coefficient when it is located at
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the rear end of the cargo compartment, and its value is 0.699 6. Compared with the original model of the
truck, the drag reduction rate is 11.7% , indicating that the fork-shaped vortex generator is the best vortex
generator shape. The installation of the vortex generator can reduce the area and strength of the vortex zone
of the rear of the truck, and delay the separation of the tail airflow, thereby reducing the differential
pressure resistance of the front and rear parts of the truck.

Keywords: van type truck; vortex generator; placement position; reason for drag reduction; airflow

delay separation

H BT 7E &35 B 0 22 B8 5% iz 44, B AR 2068 42 00 e A 90 Do LA b 7 v I3 LG ) B ok Bl vy . R X
B84 — B A 5 AR S AL PR A R TR AT B A B b S e A AR KB B . SR B L 65 Y0 1Y & B LR T
FEO=H T v IR AR 08 A KM AT 3 b AT B Ry . DR ke i X0 4 9 sl R P 0 7 R =B 429 g
WHE R A EE ISR L. T 20 4RO, AR B X R AR BB E AT T I R R IR A MBS
AHLCTT & JCI J AE 5 AR T 2 Aol Bt IR 20 5% 42 14 0 3h w8 BEL O Ak 51 B A7 45 31 2 08 10 T 00, ik 2 02 A Ol 68
BT R R B S 18 [ G 5E 1Y 53 45 RO Y Bl A A 6% 4 1 28008 et de AR T AS J2 s i B . (L Bl [
GRE N o AR 25T 4 7 BRI 1) S SR OBOR B ™ A T A R R 25T A A S 0 B B R B A2 ) 2 R BRI A
M AR E A, DR RS AR U8R A BB ) R A 4 AL« % 4R B i A A BRI XL R
JIGHB 22 B 5 5 B I 2 M) 4 1) B A e B R AR A AU 2 B . K TR 4 A FBAAL A A Sl s B A AH OC SOk
TR LA A BTG 400 B S H  AE AT B A B b 0% R R R 43 A T R AU 4 B T
AR 22 B 0 o R G 2 25 3 3k 7 R P 1 A e D A B 5 A R S A5 ik L 5 it f R B B R R TR A 40
BELO S AN R Sl S U v B e — i Ak 0 TR 25 BEL T i R s B R

JRUAE R S D i o L T R S LA % R S R gl S R D L 4 B A — T ) D BEL AR, | R ik gl B %
TESE R W R IE S 8 3 3 PR Oy R 90 U AN R g A L A R R X 3 e U L S 1% S 2 B B 4 i R
R TR P < 2l S Ut i BEL 5 2 8 1 T FE BB A DR IR 4R o — O 28 A9 RT3/ AN 5 25 A1 T AR BE o 119 4 1
B B s SR A L2 Wi & 44 (Vortex Generator, VG) JE{R EAT L —F IR A W 5
RO B P26 B, %36 B R E S WHLA B A Bmynes 1 Tayler F 1947 415 W3R H L 2 A A= B89 7 17
T3 7 3200 5L J2 A AN A IAE 5 A S e A R AT BB R A U . DA T S A A Bl 43 B A AR S B O i B
C A A X i Ui A A= i o 35 RSl P BE S W) A SCHR L (BB 20 Y 8 0 G 2 i s 3R D RO O TR AR
S BE AT A X TR U K A A R B A B R R S A B AR X AT R T TR
Uit A L e o R 20T A Bl R 10 52 e AL R LRI AR L TUART RUST 2 2 o 8 S5 A 92 1 RCR 9 52 i 2 47
AR,

EFH VT T BIAIE GRS BT A SO S 4 ROl B I & AR g 0 T 25T 4 A5 A 1% B IR U A
PR TEANBTTE 1 A4 Fhopr B 108 Ui & AE a4 BT =X 08 42 A W) 7 5 1) 0 BEL 28R S 3 4 S DA s g 4 A 8 29038 LA
Ko S RE 43 A0 55 3 77 T8 43 BT i A A 2 DR BRSO, . AE LR gk — 20 B T IR IR R A A Y RE R ) B LY
Xof R 2B A D B ROR A9 2R o 50 O R 6T A s B AL S i T — o B A R AT R T %

1 FEERBRITERIE

A [ 7 R 308 42 O DSOS ) = 4 R UG fE S B8 RS, iy T35 25 PR RO BR ) e By Z20m 1 5
PLGE R RAT VHE SR GE e IR AL 055 40 1 R iE L JF ROG T R TR AU BT 4280 . P 1 57 19 5% 42 D 0 A6 1Y
ROPRBEEYY . MR ZKI 8 A5 4, 4.5 54 58, 5 A% 4w 89 K7 (R Sy BB p 3 3 k. SR AT BR T
B ANSYS Workbench 4 Fif b B {F X1 T7 PR35 S8R 2547 M6 Rl 2 o 5 38 de 7 B 42 A 0 BE T 8 i K )2
F1% 7 RS SR AR A7 19 A% £ AT Jey 8 0 3 B 25 B4 W A FRLOT RO 450 T

PATHSE AR B 1 22 5 B A ANSYS Fluent £E 4 05 B 6 o 28 BB 258 W 2504 1 B I AR HE e it T A
RO B AT RSN . BB A D B AR A, AT S 30 m/s s L R R
JEJ3H E, HERTE Dy 0, BETH B &8 To i B 1 A 2610



% 12 9 HFRRE.F . ARALA AR ERARE LR MAF LG 43

15 000 /ﬁ’?o

4 050

B1 SERBEARTTEE

Fig. 1 Schematic diagram of the original model size of the truck
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Fig. 2 The shape and arrangement position of the vortex generator
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Table 1 The drag reduction rates of truck models with four types of vortex generator
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Fig. 3 The comparison of the speed streamline diagram at the rear of the truck
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Fig. 4 The comparison of the turbulent energy distribution at the rear of the truck
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Fig. 5 Placement of the vortex generator Fig. 6 Influence of arrangement position of four kinds of
on the cargo compartment vortex generators on aerodynamic drag coefficient of truck
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Fig. 7 The speed trajectory at the rear of the truck with a fork vortex generator installed at a different position
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Fig. 8 The turbulent energy distribution at the rear of the truck with a fork vortex generator installed at a different position
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Table 2 Drag reduction effect of the cylindrical vortex generator with a different height
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Fig. 9 The speed trajectory at the rear of the truck with a cylindrical vortex generator of a different height
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Fig. 10 The turbulent energy distribution at the rear of the truck equipped with a cylindrical vortex generator of a varied height
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Fig. 11 Schematic diagram of the gap ratio of the cylindrical vortex generator
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Table 3 Effect of gap ratio of the cylindrical vortex generator on the drag reduction
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Fig. 12 Pressure distribution on the longitudinal symmetry plane of truck model
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