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 Concepts: Exponential Growth Modeling 
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: The growth of energy consumption can be approximated with an exponential growth model. Energy consumption data shows United States energy consumption of 2 quadrillion Btu = 2 x 1015 Btu in the year 1850, and also a consumption of 85 quadrillion Btu in the year 1990.

a. Determine the coefficients in an exponential growth model of the form:
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Where E = Energy consumption (QBtu) in the year Y, Eo = Energy consumption (QBtu) in the year Yo, and k is the rate constant with units of year-1.
b. Use your data to estimate the energy consumption in the year 2020.

Example Problem Solution:

a. An exponential equation like that shown in equation 1 above will be linear on a semilog plot. The slope of the line will be equal to k. Thus, with two data points we can estimate k.
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This equation can be rearranged to show that:
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k = 0.0268 year-1.

b. The energy consumption in the year 2020 can be estimated as:
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Thus,
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Home Problem Statement: The table below shows data is available on United States energy consumption. 
a. Plot the natural log of the data as a function of time in years as symbols. 

b. Draw a straight line through your data and determine the rate constant k.
c. Use your data to estimate the energy consumption in the year 2020.
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1950 34.616

1955 40.208

1960 45.087

1965 54.017

1970 67.844

1975 71.999

1980 78.122

1985 76.493

1990 84.654

1995 91.174

2000 98.975

2005 100.485
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		Year		Q Btu		ln (Q Btu)		Model

		1950		34.616		3.5443160029		3.5438536821

		1955		40.208		3.6940659808		3.6603536821

		1960		45.087		3.8085939566		3.7768536821

		1965		54.017		3.9892988118		3.8933536821

		1970		67.844		4.217210952		4.0098536821

		1975		71.999		4.27665223		4.1263536821

		1980		78.122		4.3582717073		4.2428536821

		1985		76.493		4.3371992334		4.3593536821

		1990		84.654		4.4385723609		4.4758536821

		1995		91.174		4.5127697687		4.5923536821

		2000		98.975		4.594867293		4.7088536821

		2005		100.485		4.6100084626		4.8253536821
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