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Introduction for Cases 2 and 3
Both EMD F7 and EMD SD70 are diesel-electric powered locomotives. However, the two are produced by two different companies. The EMD F7 is produced by General Motors while the EMD SD70 is produced by Electro-Motive Diesel (EMD). Although the EMD F7 utilized a two stroke cycle, the EMD SD70 is more powerful and uses one of the most recent four stroke EMD 12-1010J engine. Comparing the two, it is clear that the EMD F7 is much older than and not as strong as the EMD SD70. It is clear from the specifications of each that the EMD SD70 is a greater modification of the EMD F7 although the two have been produced by different companies. In case 2, the EMD F7 used an EMD 16- 567B diesel engine with a Roots-type supercharge. However, as revealed in the case study, the engine was faulty. The engine utilized a uni-flow design in which the air-diesel mixture enters one end of the cylinder and exits the other without changing the direction of the flow. In addition, the faults in the aspirated and Roots-blown supercharge engines led to power drop by 2.5 percent per every 1000 feet above sea level because of the thinning of oxygen. 
Unlike the EMD F7, the EMD SD70 was designed to reduce nitrogen oxides while delivering world class fuel efficiency. To ensure efficiency in fuel consumption, it was fitted with exhaust gas recirculation which is where the exhaust gasses are cooled with heat exchanger and are re-circulated back to the combustion cycle. However, it is evident from the case that although the exhaust gas recirculation can be used in achieving lower peak combustion temperature, it can negatively affect efficiency while increasing the production of particulate particles. Selective catalytic reduction (SCR) is also used in EMD SD70 because it ensures maintainece , making it a better solution for Class I operators. Basically, EMD SD70 is better than the EMD F7 in all aspects because it does not have issues with power duration, high levels of power consumption and lowering overall output of the locomotive. 
