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Smil Chapter 5 Reading Questions  Energy in Everyday Life:  From Eating to E-mailing

List the approximate per capita food availability values for a) the world's most malnourished populations, b) societies with no or little food safety margin, and c) the wealthy countries of North America, Europe, and Australia.  Why would the author use food availability rather than food consumption?

What share of all food availability is probably wasted in the affluent countries?

In spite of this waste, what two factors does the author give to explain the increasing incidence of the overweight and obese in the affluent countries?

What is meant by the phrase dietary transition?  What are the two key features of the dietary transitions?

From the graphs on page 154:  What is relationship between the information of the one on the left and the one on the right?  What is the only item, out of all four graphs, that trends down?

In the box on DIETARY TRANSITIONS, what major food type has retreated in most societies going through the transition?  What specifically was reduced in much of a) Europe, and b) the more developed countries of Asia?

What other major food type also is consumed less in the dietary transition?  What takes its place?

The falling intakes of starchy foods in the dietary transition is generally replaced by what?  How have these changes affected human height?

What is meant by the Mediterranean Diet?  Where and amongst whom can you actually see it still being followed today?

Household energies: heat, light, motion, electronics

What fuel has been supplanted by natural gas in affluent countries?

How efficient are the most efficient natural gas furnaces?

The central space in many Japanese homes are now in their third technology of heating source.  Identify each one.  Noting that here in Oregon electricity currently is twice as expensive as natural gas to heat a home, and that electricity prices in Japan are ~2.5 times higher than they are in Oregon, by what multiplicative factor is it more expensive to heat a home in Japan than in Oregon, assuming the same annual heating needs and size of home? (Yes, I know these are unrealistic assumptions – but that is part of my point!)  Another way of thinking about this is that if it costs $1000 to heat a home with natural gas here in the Willamette Valley, what would it cost to heat a home with similar heating needs in Japan?

The typical winter temperature in a home in Japan is in the 55-59ºF range.  Are you surprised?  Glad you live here?

What trend made space cooling in homes more attractive in the US?

In what season are the current peaks of electricity consumption in much of the US, and how and why has this changed in the last 50 years?  Later we will consider this when we evaluate the feasibility of large-scale solar electricity generation.  There are interesting connections between the two.

Prior to the 1973-4 OPEC energy crisis, what were the two key considerations that guided house design?

List four or five energy-efficient principles of home and building design.

What are two of the most effective ways listed by Smil, (apart from the previous list) to minimize summer cooling needs?

What do transformers do in electricity grids, and why are they used?

Which segment of modern energy use has seen the most improvement?

Approximately what percentage of electricity is converted to light with fluorescent bulbs?  How about with the best incandescent bulbs?

What was the inflation-adjusted price of electricity in 1900?  In 2000?  What percentage of the 1900 price is the 2000 price?

Per lumen of light produced, how much more affordable was lighting in 2000 than in 1900?  Why is the change in affordability of lighting greater than the change in the price of electricity during this time period? (two key factors)

Why are parts of Canada and Norway using hydroelectricity as their primary source of heating?  From what we have learned in this class, can this be considered solar-based heating?  Explain.

What is the typical phantom load in a North American house?

Transport energies: road vehicles and trains

What is the basis for the author's mirth about the naming of the SUV?

In the year 2000, what was the number of people per passenger vehicle in:

Canada and Europe

China

What is the per year usage of passenger vehicles (km. driven) in:

major European countries

United States

What are three external costs to society of passenger vehicle use?
What is the energy conversion ratio (chemical energy in fuel to reciprocating mechanical energy) of a four-stroke engine, in good repair?  How about efficiency as calculated from gasoline to vehicle kinetic energy?

P-km means passenger-kilometer, so the 3.3 MJ/p-km cited for SUVs means 3.3 Megajoules per passenger-kilometer driven.  (numbers given assume the driver and one passenger)  What is the p-km value cited by Smil for a Boeing 777?  If you are going with three other people to Disneyland in a Toyota Prius (I assume he meant Prius rather than Primus, though there is a Primus) or a Boeing 777, which is more efficient, assuming the same distance traveled?

Why are autos in Europe and Japan smaller than those of the United States?

Where are most of the Toyotas that are sold in the United States actually made?

The paragraph on fuel efficient driving has many practical principles.  Be aware of them, or pay.

What is the most fuel-efficient range of speeds to drive?  (note 5 kilometers = 3.1 miles)

What is the energy cost per passenger-kilometer for high speed trains?  How many people have died on the high speed Japanese trains out of a total of 6 billion riders (many obviously rode multiple times)?

From the perspective of passengers, why are jet-powered aircraft superior to propeller-powered ones?

What are the advantages of kerosene over gasoline as jet airplane fuel?

Smil gives a statistic which illustrates the degree to which North Americans as a population have an unparalleled amount of mobility:  jet travel.  What percentage of the world's kerosene consumption is consumed by flights taking off in the United States and Canada?  What percentage of the world's population lives in these two countries?  (~5%)

Smil describes the energy illiteracy of the average western consumer.  What criteria does he give?  Do you think this is a fair characterization?

Embodied Energies: Energy Cost of Goods

What is embodied energy cost analysis?

Of what value is energy cost analysis?  To whom is it particularly valuable?

Why might one encounter very different numbers when reading different studies about the embodied energy costs of producing a particular automobile?  What is meant by “first level”, “second level”, “third level”, and so on?

How much energy is available in modern wheat production, relative to the amount of energy required to produce it?  How about greenhouse tomatoes?

Has the ubiquity of modern computers led to less use of paper?

What is the most energy intensive part of getting a gallon of gasoline to the consumer?  (possible choices: extraction, transportation, refining, distribution)

Why would the total system efficiency of coal thermal electricity to the consumer be less than 25% even if the plant itself operated at near an industry-leading 40% efficiency?

In the solar-powered society age, characterize from how far away the energy was typically sourced, relative to modern societies.

What is energies' share of current (2003) global trade?

Which is more significant, tankers or pipelines, in carrying most of the world's international petroleum trade?

Which is more significant, tankers or pipelines, in carrying most of the world's international natural gas trade?

What percentage of world crude oil consumption is imports (in other words, traded internationally?  What is the percentage for natural gas?  (The reasons for this large difference should be clear from that class handout that is posted online, titled transportation and storage of fossil fuels.)

Which two countries participate in the world's largest binational quantity of electricity trade?  Which one is the net buyer?

