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Smil Chapter 4 Reading Questions.  Fossil-Fueled Civilization

See syllabus for other assigned reading “Can Coal Ever Be Clean?”

Reading questions for it to be posted by Sunday

Have modern societies severed, at least for the time being, their dependence on solar energy?  Explain.

Describe conversions of energy that are almost immediate transformations of solar radiation.

Describe conversions of solar energy that take a few months to become usable.

Describe conversions of solar energy that take a few years to become usable.

Describe conversions of solar energy that take a few decades to become usable.

Describe conversions of solar energy that take millions of years to become usable.

From which ones of the previous do traditional societies source most of their energy supply?

From which of the previous is our present society sourcing most of its commercial primary energy supply?

What is meant by the term solar capital?

What features have been unsustainable about many traditional societies?

What is unsustainable about modern, energy-intensive societies?  Is this widely acknowledged?

What huge practical advantages do fossil fuels have over solar radiation?  (think conceptually in terms of stocks and flows)

What were the two key determinants of life expectancy that were vastly improved, indirectly, by the large scale utilization of fossil fuels?

What three other changes did the large scale use of fossil fuels enable? 

What is the most “flexible and convenient” form of energy that commands an increasingly large share of the total primary energy supply?

What are the downsides of the increasing utilization of fossil fuels?

How does Smil compare the longevity of fossil-fueled civilization with its predecessor?  Will its end come before, during, or after the exhaustion of fossil fuels?  Explain.

Broadly speaking, what are the two “alternatives” to fossil fuels in the future?

Why are most brown coals (lignites) of more recent origin than most anthracites and bituminous coals?  (explain different process of formation).

How do the energy densities of the three basic types of coals compare with that of wood?

Explain the relationship between ship building, home construction, and coal use in pre-1800 England.

Before coal was used as a feedstock in steam engines and for making coke, what were its most significant uses?

Describe what is meant by stationary and mobile power, and how that necessitated different applications of coal-utilizing technology.

What was the approximate conversion efficiency of coal energy into light in the 1800s?  What technology eventually replaced it for lighting?

Approximately when did coal outstrip wood and crop residues as an energy source at the global level?

Why were early steam engines a poor choice for road vehicles?

What was different in terms of basic design and efficiency about Parson's invention from the early steam engines it supplanted?

Describe the trend in coal's share of aggregate commercial energy use in 1900 and 1960s.  What happened to its total production during the 1900s, yet why was the gain in energy terms less over this same time period?

List in order of importance the world's five largest hard coal producers.  What is hard coal?

Why does coal employ fewer people today than in the past, even through production remains high?

Which type, surface or subsurface production, now dominates US coal production?

In what major countries is coal still widely used in households?

In the US and other advanced countries, what formerly significant uses of coal are now insignificant?

Globally, what is the most rapid growth use of coal?  

What share of electricity generated globally utilizes coal?  In the US?

In relation to cities, describe the general trends in location of coal-fired electricity generating plants since before WWI.

The production of which fossil fuel, coal or petroleum, is now concentrated in fewer countries of the world?  Thought question: Should this be a source of global political insecurity in the way that oil is?  Why isn't it?

What is the “most intractable” global problem of coal combustion?

Crude oil

Which fossil fuels are considered “hydrocarbons”?

What stimulated modern era extraction of crude oil?

From reading the bottom of page 103, in the days when crude oil was refined by thermal distillation (heating) into kerosene, why would have gasoline been seen as a nuisance waste product?

What invention that was later mass-marketed really stimulated the extraction of crude oil?

What problem with the internal combustion engine prompted the introduction of lead into gasoline?  Why was lead later banned in the US?

How many industrialized countries prior to WWII used more hydrocarbons than coal in their primary energy supply?  What was the dominant fuel in Europe even in the 1950s?

Who was the world's largest petroleum importer in the 1960s?

Which newly industrializing regions almost entirely bypassed the coal era?

What is OPEC, where are its primary producers, and why do they have so much pricing power?

What did OPEC do in the 1970s to increase the global price of oil?

What technology allowed for much of the 75 fold increase in passenger miles flown from 1950 to 2000?

Besides aviation, what are three other widespread uses of natural gas turbines?

How was it possible to get system efficiency levels above 60% for gas turbines?  Was Carnot wrong?

This book was written in 2005, published in 2006.  Do you think that the author would have the same opinion expressed on page 110 about future oil supply had he written the book in 2008?  What is his basic argument about the subject?

If you see a large bright spot on a nocturnal satellite image of Africa and the Middle East, what is it likely to be if it is not a city?

What technology later nearly eliminated this wasteful practice (of the previous question)?

How does the global natural gas reserve/production ratio of natural gas compare with oil, expressed in years?  What countries have most of the reserves?  Which one in particular?

Read Smil's glowing description of the many uses of electricity.  What general fuel type produces about 63 percent of the world's electricity?  What are the two other major sources of energy that are used to produce electricity?

What is the function of the giant towers that are seen at thermal power plants?

What main reason is given for why few hydroelectric dams have been built in Europe and North America in the past six decades?

The Sanxia project in China generates more hydroelectricity than any other installation in the world.   What are the social problems it is creating?

What shortens the useful life of large hydro projects, especially in tropical and deforested areas?

The expectations of a continued increase in nuclear power were fueled by what situation in 1973-4?

List five factors that contributed to the near halting of the expansion of nuclear power beginning in the late 1970s.

Does Smil believe we are exposed in the US to equivalent risks as the Russian people were to the Chernobyl accident of 1986?

Which two countries generate the largest share of their electricity with nuclear power? 

Why does smog persist in Chinese cities, but not so much in cities of the West, where much more primary energy is utilized per capita?

List and describe four of the major air pollutants identified by Smil on pages 120 and 121.

What changed that caused acid rain to be a regional rather than a mostly a local affair in the United States beginning in the 1950s?  

Make a list of the effects of acid rain.  How have most of the advanced industrial nations minimized/ limited the occurrence of acid rain?

What globally was the largest anthropogenic carbon dioxide emission source before 1910?  Now what is it?

What technology reduced photochemical smog in cities?  Hint: if you own an automobile, it probably has one.

What other gases are more potent greenhouse gases than carbon dioxide, when considered on a long wave energy absorbed per unit of mass basis.  What share do these gasses contribute to the total anthropogenic warming effect?  How much is the heating they cause, expressed as watts per square meter?

Note that we will later examine the global climate change question more systematically than it is treated here.

