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Numerical simulation of the combined effects of the rear spoiler and the
curvature of the lateral surfaces on the lift and drag forces on the sedan type
vehicle
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Department of Mechanical Engineering, Shahid Rajaee Teacher Training University, Tehran, Iran
*P.0.B. 16785-136, Tehran, Iran, m.mahdi@srttu.edu
ARTICLE INFORMATION ABSTRACT
Original Research Paper In recent years, Aerodynamic analysis of automobiles became one of the most important parameters
Received 10 November 2017 which affect the power of the companies to be present in world markets. Therefore, they can be
Accepted 30 December 2017 considered as one of the most important factors in aerodynamic design of vehicles. The formation of the

Available Online 01 February 2018 ! ) : !
valable Onfine 07 "ebruary vortex and consequently the pressure drop in the rear of the vehicle can increase the aerodynamic

forces. This paper investigates the methods for reduction of the vortices volume in the rear part of a

Keywords: . . . N . . .
Aerodynamics sedan type vehicle by changing in geometry of the vehicles. For this purpose, firstly in order to
Drag choosing the appropriate turbulence model and 3D simulation of incompressible flow around the
Lift Ahmed model (which its experimental results are available) was simulated using computational fluid
i‘;}%":& bod dynamics. Then, the values of aerodynamic coefficients of a car model were studied by adding spoiler
y and creating curvature at its lateral surfaces. The results of this study indicated that the vortex volume
formed at the rear of the vehicle can be simulated more precisely by using the Boundary-layer mesh
around the model and analyzing the flow using the DES-SSTK-w turbulence model Relative to the
model K-o-SST. Additionally, simultaneously use of the spoiler and the curvature of the lateral surfaces
reduce fuel consumption and increase the stability of the vehicle due to a 26.3 % reduction in rear drag

coefficient and a 5.2 % reduction in the lift coefficient, with respect to the simple car model.
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Fig. 11 The use of both the spoiler and the curvature of the lateral
surfaces
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Table 4 Comparison of aerodynamic coefficients of a vehicle without
spoiler and with a spoiler at different heights

(cm) ¢! cd cl
0.254 -0.267 gl Cy30
0 0.232 -0.284
5 0.228 -0.280 s b
10 0.223 -0.276 P
15 0.219 -0.271
03 r
0.254
0.25 | 0.232
0.202
0z | 0.187
B 0as |
01 F
0.05 |
0
simple with spoiler with curvature with spoiler and
curvature
car model

Fig.12 The general comparison of the drag coefficients
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Fig. 20 distribution of velocity on the model with spoiler and Curvature
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Fig. 21 Stream line on the simple model
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Fig. 23 Stream line on the model with Curvature of lateral surfaces
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