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Fairing Design of Commercial Vehicles for Drag Force Reduction

Yonggyu Lee', Hyunbum Park"

'School of Mechanical Engineering, Kunsan National University

Abstract

A cab roof fairing is a device that reduces the drag coefficient of a commercial vehicle, by controlling the
resistance of flow separation occurring in the front when the commercial vehicle travels. Commercial vehicles
are designed to facilitate aerodynamic resistance that cannot be avoided from the driving direction of the
vehicle, because they must structurally load containers in the rear. For this reason, it is closely related to oil
costs and environmental pollutants. In this study, the 3D fairing shape was designed based on the Rankine
half body theory, and the design results were verified through aerodynamic analysis.
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Table 1 The Vehicle Specification

Overall Length(a) 6,765mm
Overall Width(b) 2,230mm
Overall Height(c) 3,180mm
Length(d) 5,100mm

Container Size | Width(e) 2,280mm
Height(f) 2,200mm

Wheel base(g) 3,850mm
Length(h) 1,350mm

Cab Roof Size | Width() 1,810mm
Height(j) 2,310mm

Fig. 1 The Vehicle 3D Specification

Table 2 System Specification

Type Fairing Shape
Target Drag
o 20%
Coefficient reduce
Average

Scope of Operation )
Velocity:80km/h

Length : 1,350mm
Width @ 1,810mm
Height : 870mm

Cab Roof Fairing Size
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Set-up Design Requirements, Design Criteria

|

Aerodynamic Design

|

Design
Maodification

Aerodynamic Performance Analysis

|

Evalution of Aerodynamic Design

l

Aerodynamic Analysis at Various
Aerodynamic Cases

Fig. 2 Flow of Aerodynamic Design
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Fig. 3 The Flow Around The Half Body[7]
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Fig. 4 Rankine Half Body[7]
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Fig. 5 Rankine Half Body
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Fig. 6 Truck Shape Modeling

Fig. 7 2D Fairing & Truck Shape Modeling
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Fig. 8 Truck Front Pressure View

Fig. 9 Truck Side Stream View

Fig. 10 Truck Top Vector View

Fig. 11 3D Fairing Design

Fig. 12 Truck 3D Stream View
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Table 3 Fluent Boundary Conditions

Inlet V=80km/h
Outlet latm, T, = 25
Opening Gauge Pressure = 0(Pa)

Working Fluid
Turbulence Model

Air Ideal Gas

Shear Stress Transport

Heat Transfer Total Energy Model

Truck No Slip Wall
Wall Fairing No Slip Wall
Bottom No Slip Wall
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Table 4 Drag Coefficient Data

No 2D 3D (%)

Fairing
Drag Coefficient 2D | 3D

Fluent 0.523 0.423 0.417 191 20

Variation in Drag Coefficient with Driving Speed
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Fig. 16 Variation in Drag Coefficient with Driving
Speed

Fig. 17 Stream Line Distribution for Fluid Flow
Analysis
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