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Figure 2: Modified model 

 

 
Figure 3: Modified model. 

 
 

 
Figure 4: Original model. 

 
2.2 Physical Model 
 
The physical model for the experiments conducted were made of a 
wooden structure which was very finely hand crafted to match the exact 
features of the actual car. The morel was scaled down to a ratio of 1:30.  

 
Figure 5 

 
3. EXPERIMENTAL SETUP  
 
The experiments were conducted using an open loop low speed wind 
tunnel. The car model was bolted from the bottom. The velocity of the flow 
was then matched to that of the numerical setup and the air flow was 
switched on. Smoke generator was used at the front end of the model and 
a stream of continuous white smoke was made to flow around the car. This 
was to visualize and to the study the vortex pattern on all sides of the car 
model.  
 

 
Figure 6 

 

 
Figure 7 
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Figure 8 

Figure 9 

Figure 10 

4. RESULTS AND DISCUSSION 

Figure 11: Velocity 

Figure 12: Vorticity contour.

Figure 13: Pressure 

Figure 14: Streamlines 

Figure 13 shows static pressure distribution over the car surfaces, 
indicating that pressure was very high on the grill of the vehicle 
where the velocity of the flow becomes zero and stagnation point was 
created. Figure 13 also shows relatively high static pressure created 
at the junction of the windshield with the hood of the vehicle [3]. Both 
front and rear tires also experience high static pressure, but the front 
wheels were subjected to slightly higher static pressure than the 
rear. On the sharp edges of the vehicle with the A-pillar, the edges of 
the hood, grill junctions with side-frame and edges of the wind shield, 
flow separation was expected to occur, and the static pressure was 
low. The pressure difference created between the front and rear end 
of the vehicle causes the net aerodynamic force acting on the vehicle 
to generate a drag against the motion of the vehicle. Figure 11 shows 
the wake profile for the car (velocity vector on iso-velocity surface at 
8.33m/s), indicating that turbulent wake was formed behind the car. 
The vectors figures 5, 6 7 and 9 indicate the flow separation 
occurring at the rear edge of the car and the vortex created in the rear 
back of the car. It also indicates the downwash created at the outer 
edge of the tailgate behind the car. The aerodynamic drag and lift 
coefficients computed from the simulation were cl = 0.36 and cl = 
0.554 respectively.  
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Figure 15: Drag Vs. velocity (m/s) 

5. CONCLUSION 

The drag coefficient from CFD simulation was predicted less than the real 
life drags coefficient of passenger car. This phenomenon was also 
observed by Mukhtar, Britcher and Camp, when they conducted CFD 
simulation on generic model of the passenger car used in their 
experimental investigation. These might be due to the fact that the generic 
car model lacks accessories such as side mirror and windshield wipers. 
Also in the case of the generic passenger car model there were no exposed 
axles, underbody, radiator cooling vents and many cavities on the surface 
of the vehicle that connects the inside of the vehicle to the flow. 
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