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Abstract

This research investigated the design of aerodynamic accessories of trucks using two methods. The first method
designed accessories by computational fluid dynamics (CFD) to investigate the drag coefficient (CD). Case (a) was an
unmodified truck which was used to compare with other cases. These cases were (b) addition of a bottom deflector,
(c) addition of a roof deflector, (d) addition of a cover-gap and (e) addition of a closed-box. In case (a), the drag
coefficient values decreases were0.04, 0.08, 0.11 and 0.14 respectively. In the second method, real aerodynamic
devices were constructed, setup, and tested to investigate fuel consumption. In case (a) the fuel consumption
decreases were 1.40, 2.00, 3.60 and 4.60 Liters/100 km respectively. The results show that the drag coefficients and
the fuel consumptions correspond together. It confirms that computational fluid dynamics can be conducted to
accurately design aerodynamic accessories of trucks and can be applied to the design of other accessories in the

future.
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Figure 1 Proportion of energy using in Thailand'

Table 1 Energy proportion of transportation in Thailand'

Type of Pure oil Percentages
Transportation (Ton billion)
Truck 17,684 75.96 %
Train 104 0.45 %
Ship 1,645 7.07 %
Airline 3,847 16.52%
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Table 2 Condition for computation fluid dynamics®

GAMBIT 3D

Inlet boundary condition Velocity inlet

Outlet boundary condition Pressure outlet

Grid 728.644 cell

FLUENT 3D

Solve Segregated Solver

Linearization Implicit method

Turbulent model Standard
k-epsilon
Near-wall treatment method Standard
wall function
Velocity testing 10 - 25 m/s
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Table 3 Fuel consumption to average velocities*

Case studies Liters / 100 km Percentage
(1) Non-modified truck - -
(2) Closed-dump box 2.33 7.76 %
(3) Opened-dump box -2.59 -8.63 %
(4) Dump box equipped -3.82 -12.73 %
with flat plate at the end
rear
(5) Dump box equipped -6.56 -21.86 %
with ellipsoid shape at rear
end
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Figure 4 accessory devices set up of every case
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