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 Concepts: Energy Efficiency Analysis
Problem Motivation: The availability of energy has become an important part of our society. In this and related problems, we will discuss issues of energy consumption, energy reserves, and energy related emissions. Furthermore, we will analyze conventional and alternative energy systems. A particular emphasis will be placed on the generation of hydrogen for use in fuel cells for transportation and/or stationary applications.

Problem Information

Example Problem Statement: Estimate the energy savings in the United States if there is a 20% increase in electrical energy efficiency. A recent estimate of electricity usage showed that the electricity sector consumes 38.2 QBtu of energy. Of this, 8.4 QBtu is useful energy for residential applications, and 3.4 QBtu is useful energy for industrial applications.
Example Problem Solution:

The overall efficiency of the electric sector is equal to the total useful energy divided by the consumption. Thus, 
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A 20% increase in the efficiency of electricity would result in a value  = 0.31(1.2) = 0.37.
With this new efficiency, the total electrical energy consumption would be equal to:
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This corresponds to a savings of 38.2 – 31.8 = 6.4 QBtu (which is larger than the total consumption of most countries, from all sources).

Home Problem Statement: Estimate the efficiency improvement needed to reduce United States transportation energy consumption by 6.1 QBtu. A recent estimate showed that the transportation sector consumes 26.5 QBtu of energy. 5.3 QBtu is useful energy. 
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