
M E 320   Professor John M. Cimbala Lecture 39  
 

Today, we will: 
 

• Finish talking about boundary layers with pressure gradients (finish Chapter 10) 
• Begin Chapter 11 – Flow over Bodies: Drag and Lift 

 
The process of flow separation: 
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Comparison of two cars with identical engines, transmissions, frontal area, 
etc., but different aerodynamics 

 
2005 Scion XA 

 
EPA Mileage estimate with manual transmission: 32 City, 37 Highway. 
 
2005 Scion XB 

 
EPA Mileage estimate with manual transmission: 30 City, 33 Highway. 
 
Conclusions: 

• Mileage estimates in the city do not differ very much, since aerodynamic drag is a 
small percentage of total drag at low speeds. 

• Mileage estimates on the highway differ more significantly, since aerodynamic drag is 
much more significant at highway speeds. 

 



Example: Engine power required to drive a car 
Given: A 1999 Honda Prelude weighs 3000 lbf (m = 
1361 kg). Its drag area is CDA = 0.5971 m2, and its 
rolling resistance coefficient is μ rolling = 0.0155. It is 
driven at 70.0 mph (31.29 m/s). The air density and 
kinematic viscosity are ρ = 1.204 kg/m3 and ν = 
1.516×10-5 m2/s, respectively.  
 

To do: Estimate the power requirement of the engine (in kW) delivered to the wheels. 
 

Solution:  
Equation: 31
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Drag Coefficients – See text, Table 11-1 (2-D bodies), Table 11-2 (3-D bodies) 
 

 

 
 



 

 





The “drag crisis” on cylinders and spheres 

 
 
The effect of roughness on spheres 

 
 

Laminar Turbulent 


