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Study on drag reduction of commercial vehicle using flow control device

S. H. Kim" and J. J. Kim"

Abstract The primary challenge in improving fuel efficiency and reducing air pollution for commercial
vehicles is reducing their acrodynamic drag. Various flow control devices, such as cab-roof fairing,
gap fairing, cab extender, and side skirt have been introduced to reduce drag, however, the drag
reduction effect and applicability are different depending on each commercial vehicle model. To
evaluate the fuel consumption of heavy vehicles, a comprehensive research approach, including drag
force measurement, flow field analysis is required. This study investigated the effect of a cab extender,
which installed rear region of cab, on a drag coefficient of commercial vehicle through wind tunnel
experiments and CFD. The results showed that the cab extender significantly modified the flow
structure around the vehicle, leading to 8.2% reduction in drag coefficient compared to the original
vehicle model. These results would provide practical application for enhancing the aerodynamic
performance and fuel efficiency of heavy vehicle.
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Fig. 1. Schematic illustrations of the side, top and side
views of the boattail attached to the truck model.
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Fig. 2. Schematic diagram of the wind tunnel test

section and drag measurement system consisting of a
7-component balance, an amplifier, and a data processor.
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Table 1. Drag coefficient and drag reduction ratio
according to cab extender length

Cab extender Drag Drag reduction
length (L/ coefficient ratio (%)

Ref 0.656 -

0.33 0.625 47
0.50 0.6194 5.5
0.63 0.6188 5.6
0.67 0.631 3.8
0.75 0.638 2.6
1.00 0.657 -0.2
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Table 2. Drag coefficient and drag reduction ratio
according to cab extender angle in cab extender length
(L/L,) of 0.63

Cab extender Drag Drag reduction
angle (°) coefficient ratio (%)

Ref 0.656 -

0 0.619 5.6

6.25 0.617 5.9

12.5 0.605 7.8

15 0.602 82

17.5 0.605 7.8

20 0.612 6.7
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Fig. 3. Contour plots of mean velocity in x-z plane (a) without cab extender and (b) with cab extender,
and mean velocity in x-y plane (c) without cab extender and (d) with cab extender.
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Fig. 4. Contour plots of mean pressure in x-z plane (a) without cab extender and (b) with cab extender,
and mean pressure in x-y plane (c) without cab extender and (d) with cab extender.
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Fig. 5. Contour plots of turbulent kinetic energy in x-z plane (a) without cab extender and (b) with cab
extender, and turbulent kinetic energy in x-y plane (c) without cab extender and (d) with cab extender.
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Table 3. Differences in Drag coefficient between sinulation
and experiment according to cab extender length.

Cab extender Drag . .
Length Coefficient Dl&i Z‘gﬁﬁ;ﬂt leif;‘e)snce
(L/Ly) (CFD) P °

Ref 0.656 0.617 5.9
0.33 0.625 0.606 3.1
0.5 0.619 0.598 34
0.63 0.619 0.589 4.8
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Table 4. Differences in drag coefficient between
simulation and experiment according to cab extender
angle in cab extender length (L/Ly) of 0.63.

Cab extender coelzilzlac %ent Drag cogfﬁcient Difference
angle (°) (CFD) (Experiment) (%)
0 0.619 0.589 4.8
6.25 0.617 0.588 4.7
12.5 0.605 0.582 3.8
15 0.602 0.580 4.7
17.5 0.605 0.592 2.2
20 0.612 0.606 1.1
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