
ME 18B Extra Credit Problems – A Check on Reality 

The following problems are offered as extra credit.  These problems are open ended and will have 

different outcomes based upon your assumptions.  Students are expected to make a presentation on 

the last day of class, Thursday June 4 showing the results of their analysis.  I will help you figure out 

things you don’t already know or can’t figure out on your own.  (No guarantee I’ll be of any help 

though).  You may propose alternate problems with my permission.  For example, if you see an 

“advertised” claim for something that performs with high efficiency or in some other way saves the 

world’s energy problem feel free to investigate the claims with your project. 

1. An article on energy consumption and conservation in the April 2009 issue supplement to the 

National Geographic Magazine stated “Because a compact fluorescent light uses so much less 

energy than an incandescent bulb, over its lifetime a single one can save electricity equivalent to the 

quarter-ton pile of coal in the foreground.  (See the picture below) 

Prove or disprove the validity of this claim.  You’ll have to do a bit of research on how long the CFL 

bulbs are expected to last, the power consumption of the bulb compared to an ordinary bulb, the 

efficiency of the power plant that produces power for the bulb and the amount of energy available 

in coal. 

 



2. Find the engine specifications for your car or any car you wish and perform an analysis of the 

engine to determine if the ideal analysis method can be a good indication of the fuel economy 

of the car.  There are several assumptions you’ll need to make regarding how much power the 

engine must produce to move the car at say 60 mph.  There are performance curves for engines 

available that can give power as a function of rpm. 

3. In homework #5, problem #1, we worked an analysis of the GE 90-115 aircraft engine.  The fuel 

flow rate in that analysis is about twice as large as the actual engine because we ignored the 

contribution of the bypass fan to the overall thrust of the engine.  I believe the bypass ratio for 

the engine is 9:1 (meaning 9 times more air goes through the bypass than through the 

compressor – you should check on this).  Re-analyze the engine taking into consideration the 

thrust contribution of the bypass fan.   

 


