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Cars Learning Nutshell
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Ultra capacitor buses

The designers of the bus transport system
in Shanghai use special high-speed charging
devices called ultra capacitors. A charge
collector on the top of the bus rises up to
touch an overhead charging line. When the
bus stops, the ultra capacitors can become
fully charged in two minutes.

Find out more at
http://www.technologyreview.com/
energy/23754/pagel/ and http://www.
sinautecus.com/




Cars Activity 1.2 Top Trumps
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Case study 4
Walking bus schemes

Walking bus schemes are operated by the
parents at primary schools. They work by
gathering young pupils together at muster
points and escorting them safely to school.
They have a number of advantages:

¢ Improved awareness of road safety through
a controlled exposure to traffic

e Promotion of pedestrian skills
e Reductions in traffic congestion

¢ Improved air quality and health through a
reduction in exhaust emissions

e Time and cost savings for parents/
guardians

o Health benefits through regular walking

Find out what they do in Kent.

http://www.kent.gov.uk/roads_and_transport/
getting_around/travel_to_school/walking_
buses.aspx
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Case study 2
Barclays cycle hire

Bicycle sharing schemes provide free or
inexpensive access to bicycles for city
transport. This reduces the use of motorcars
for short trips in the city, in turn reducing
traffic congestion, noise and air pollution.

Bicycle-sharing schemes are becoming popular
in many cities across the world. These include
London in England, Lyon in France, Barcelona
in Spain, Copenhagen in Denmark, Washington
DC in America, Helsinki in Finland and
Stockholm in Sweden.

Barclays bikes

The Barclays bicycle scheme was launched in
London in 2010.

In October 2010, the growing London network
consisted of more than 315 bike stations.
These lend and return more than 5000 bicycles
distributed throughout central London. There
is a distance of around 400 metres between
each one. Many are situated next to public
transport stops, to allow commuters to switch
easily between trains or buses and bicycles.
The bikes can be lent from, and returned to,
any station in the system, making it suitable for
one-way travel. Each station has between 15
and 30 parking slots to fix and lock the bicycle.
The bike is specially designed to prevent theft
of parts, or of the whole bike, as well as to
prevent vandalism. It is also designed to be
easily recognised.

Users pay an initial fee and are charged based
according to how much they use the bicycle.
Users can top up their account and receive a
code to unlock a bike by mobile phone.

"

Find out more at
http://www.tfl.gov.uk

Zanman




Top Trumps rules

1 
There must be at least two players. Deal out all the cards to the players. Players keep their cards in a pile, face down. They turn over the topmost card when it is their turn.  

2 
The starting player selects a category from his or her topmost card and reads out its value. 

3 
Each other player then reads out the value of the same category from the topmost card in their pile. The best (usually the largest) value wins the ‘trick’, and the winner takes all the cards of the trick (this is all the topmost cards from each player) and places them at the bottom of his or her pile. 

4 
The winning player from this round then looks at their new topmost card, and chooses the category for the next round.

5 
In the event of a draw, the cards used in this ‘trick’ are placed in the centre and a new category is chosen for the next round by the same person as in the previous round. 

6 
The winner of the next round wins all of the cards in the centre as well as the top card from each player.

7 
Players are eliminated when they lose their last card. The winner is the player who ends up with the whole pack.

To do

a 
Use the information from the fact files on eco-friendly cars to construct some new Top Trumps cards. Play the game with the new cards included in your pack for 10 minutes.

b 
Choose a character from the list provided. Select the car from your Top Trumps pack that you think will be most appropriate.

c 
Imagine a scenario where oil is running out. It has two effects on driving.

· The cost of petrol increases by 50%.

· The Government offers a 20% subsidy on cars with emissions below 200 g per km. Choose a new car for your character based on this scenario. Think of a strapline to advertise this new car
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Case study 1
Bus Rapid Transit

Curitiba is a large city with a population of
over 2 million people.

Around 70% of Curitiba’s commuters use the
Bus Rapid Transit (BRT) to travel to work. This
saves an estimated 27 million litres of fuel
annually.

This BRT system includes different bus routes,
different sorts of buses, and specially designed
bus stops. The buses are painted different
colours, so people know which types of buses
they are.

Express bus

Large high-capacity red buses with exclusive
traffic lanes, spreading out from the city centre
in five directions.

Inter-neighbourhood bus

Green buses that travel outside the downtown
area. Two routes circle the city centre and
four routes provide important connections
between some neighbourhoods.

Feeder bus
Local bus routes — buses painted orange.

They all link one passenger terminal to a
neighbourhood, and feed the express buses
and other routes with passengers.

Thomas Hobbs

Quickie bus

Silver buses designed to be the quickest links
between two points. They cover large distances
with few stops. They link with tube stations.

Inter-hospital bus

White buses which circle the town and link the
main city hospitals.

http://www.urbanhabitat.org
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Car drivers
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Milo is a

builder and

decorator. He

works from

home on the

northern

edge of the

city and will undertake work
within a 50-mile radius. Each
morning before he goes to work
Milo takes his daughter to her
secondary school and collects her
in the evening.

He shops at a local supermarket,
one mile from home, and also
drives 20 miles to a farmers’
market on Fridays.

Joe

Joe lives on

the western

outskirts of

the city and

commutes to

work using

the train. He

shops locally for groceries but
uses the supermarket once a
fortnight.

He has two children who he takes
to school on foot. They have
camping holidays in Britain or
Europe.

Ann lives in a

village about

20 miles

north of the

city. She is

an advisory

teacher and

supports teachers working in
schools in the city.

Ann drives to visit the schools in
the city and surrounding villages.
She shops at an out-of-town
shopping mall.

Adeis a
Futures
investor who
earns a lot of
money. He
commutes

by car a short
distance to work from his flat.

He works late and often eats

takeaway meals. He likes to spend

his money on fast cars and short
breaks to the coast or Europe.

Denise

Denise lives in

the south of

the city. She

runs a small
consultancy
business from

an office in

the north of the city.

Denise drives across the city most
days and regularly has meetings
in the centre of the city. She
shops on the local high street,
half a mile from her home. Denise
is single and enjoys package
holidays in hot countries.
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Car engine fact file A:
Petrol and diesel

Most cars in the UK use petrol, but over 30%
of new cars now run on diesel. This is because
it is cheaper than petrol and less is needed.

Right: Vauxhall Astra

Fuel production and supply

Petrol and diesel are mixtures of liquid
hydrocarbons produced from crude oil. Crude
oil is extracted from the ground, transported to
a refinery, processed by fractional distillation,
transported to local storage locations, and
distributed to petrol stations.

How a petrol engine works

Petrol engines contain a cylinder where the fuel
and air react together and release energy. Petrol
engines work in four stages.

1 Asmall amount of fuel and air is taken into
the cylinder.

The petrol-air mixture is compressed into a
small volume, and the mixture is ignited by a
spark.

The mixture explodes and the gases expand
forcing the piston to turn the crankshaft,
which turns the wheels of the car.

The burned gases are pushed out of the
cylinder, and leave through the exhaust.

Diesel engines work in a similar way, but the
mixture is more explosive than for petrol. This is
why diesel engines are noisier and vibrate more
than petrol engines.

Environmental impact

Petrol and diesel burn to produce a mixture
of gases in the exhaust. These include carbon
dioxide, water vapour, carbon monoxide,
nitrogen oxides and unburned hydrocarbons.

Petrol and diesel are mixtures of different
hydrocarbons. This means that they produce
different amounts of each gas in their exhaust.
Petrol cars produce less nitrogen oxides, while
diesel vehicles produce 15%—20% less carbon
dioxide. Petrol produces about 216 g CO, per
km and diesel produces about 173 g CO, per
km.

Catalytic converters are fitted to the exhaust
pipe of most new petrol vehicles. As the exhaust
gases pass through the catalytic converter, some
of the harmful pollutants (carbon monoxide,
nitrogen oxides and unburned hydrocarbons)
are converted into less harmful emissions. The
catalytic converter does not reduce the amount
of carbon dioxide in the exhaust.

New more efficient petrol and diesel engines
are being developed. They will use less fuel and
so will produce less harmful emissions.
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Car engine fact file B:
Battery-electric

A battery-electric vehicle runs on a
rechargeable battery. The most widely used
vehicle battery is a lead-acid battery. Vehicles
with this battery can travel 45—-60 miles before
recharging. The electric current from the
battery is converted from direct current to
alternating current. This is used to drive an
electric motor.

Right: Citroen Berlingo (electric)

Most battery-electric cars cannot travel or
accelerate as fast as a petrol car. Even so they
are still good for city driving and short trips,
and in areas where only zero or low emission
vehicles are allowed.

Fuel production and supply

Battery-electric vehicles are usually recharged
overnight. Compared with other green fuels it
is relatively easy to install recharge points. UK
electricity is generated from gas (37%), coal
(35%), nuclear power (22%) and renewable
energy sources (3%).

Vehicle availability

Sales of battery-electric vehicles are low and

only a few manufacturers make them in Europe.

Environmental impact

CO, emissions: about 110 g per km for vehicles
running on standard electricity from a mix of
sources.

Battery-electric vehicles are much more energy-
efficient than petrol vehicles. They are well
suited to stopping and starting in traffic and
travelling slowly. They use almost no energy
when stationary.

Luftfahrrad

Battery-electric cars produce no exhaust
emissions. Emissions are produced when the
electricity they use is first generated. Emissions
are about 35—40% less than petrol cars.

If only renewable electricity sources were used,
overall emissions of greenhouse gases and
other pollutants would be nearly zero. This
would make a battery-electric car truly ‘zero-
emission’.

Economic considerations

A battery-electric car costs about 50-80% more
than a petrol or diesel car. The batteries are
very expensive and are often hired rather than
bought. These high costs are balanced by very
low fuel costs. Fuel costs can be as low as 1.6p
per mile.
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Car engine fact file C:
Biodiesel fuel production
and supply

Biodiesel is produced from crops such as oil

seed rape, sunflower oil, palm oil and soybeans,

or from waste vegetable oil from the food

industry. The oil is filtered and processed to make

biodiesel. Glycerine is a waste product from this

process, but it goes into pharmaceuticals. Any 5400 Hybrid
left-over plant material is used as food for cattle.

Right: Renault Clio

Diesel cars can run on ‘biodiesel blends’ instead Economic considerations
of mineral diesel fuel without any changes to
the engine. A ‘biodiesel blend’ is a mixture of
biodiesel and mineral diesel. Some diesel cars
will also run on pure biodiesel.

Government taxes on biodiesel are much lower
than for diesel. Even so, the price of biodiesel
at fuel stations is often higher than standard
diesel. Biodiesel also provides less energy per
Biodiesel is more viscous than mineral diesel; it  litre than standard diesel. A car running on pure
can block the tubes that carry the fuel and the biodiesel uses almost 10% more fuel per mile
filters in the engine. Pure biodiesel can damage than standard diesel.

rubber parts in the engine. These parts must all

be replaced if pure biodiesel is used.

Over 140 fuel stations supply biodiesel in the
UK. Most only supply biodiesel blends which
can be used in any diesel car.

Environmental impact

CO, emissions: about 173 g per km. There may
be emissions of other pollutants such as carbon

monoxide and particulates, depending on how
the biodiesel fuel was produced.

Biodiesel has the potential to be ‘carbon-
neutral’, but growing the crops, production of
fertilisers, harvesting and processing all use
fossil fuels. Biodiesel generally produces less
carbon dioxide overall compared with mineral
diesel.
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Car engine fact file D:
Hybrid-electric

Hybrid-electric vehicles are a combination of
battery-electric and petrol engine vehicles.
This increases the efficiency of the engine,
so it can travel further and use less fuel.

Right: Honda Civic IMA

Fuel production and supply

The wheels can be either powered by the
petrol engine, or by a battery-powered electric
motor. The car can smoothly and easily change
between the two while driving.

When the car is slowing down only a small
amount of energy is needed. Excess energy is
stored in the battery to use later. Most hybrid-
electric vehicles can operate in electric mode
at low speeds (less than 15 mph), which makes
them ideal for driving in cities. The petrol
engine and battery work together to produce
maximum power when the car is accelerating.

By using the battery to store energy and release
it when it is needed, both the amount of fuel

used and carbon dioxide emissions are kept low.

Most hybrid-electric vehicles use petrol, so they
can fill up at the same fuel stations as other
petrol cars.

Thomas Doerfer
Vehicle availability

Only a few manufacturers currently produce
hybrid-electric vehicles, but there is a good
choice of styles and sizes. Other manufacturers
have plans to produce their own ranges.

Environmental impact

Hybrid-electric vehicles produce 25% to 30%
less greenhouse gases than an equivalent
petrol car —about 149 g CO, per km. They also
produce less carbon monoxide, hydrocarbons
and nitrogen oxides.

Economic considerations

Hybrid-electric cars cost about £1500 to £3000
more than petrol or diesel cars. However, fuel
costs are much lower. Hybrid-electric vehicles
use about 15%—30% less fuel per mile than
petrol engine ones.
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Car engine fact file E:
Liquefied petroleum gas
(LPG)

Liquefied petroleum gas (LPG) is a mixture of
hydrocarbon gases. It is mostly propane, mixed
with small amounts of ethane and butane.

Right: Proton GEN-2 LPG

Vehicle availability

Most car engines can be converted to run on
LPG, usually in bi-fuel mode. They can use

LPG or petrol, and can refuel with petrol if
necessary. In 2009 there were over 100 000 LPG
vehicles in the UK, and about 10% of refuelling
stations have LPG.

LPG is able to burn more completely than
petrol or diesel because it mixes better with
the air in the engine. This means that there is
less polluting gas in the exhaust. LPG is a gas at
room temperature and pressure, but it is better
to store it as a liquid in a pressurised tank. This
makes it heavier than a petrol or diesel tank.

Fuel production and supply

LPG can be produced in two different ways. It
can be extracted directly from the ground in the
same way as natural gas, or it can be produced
as a by-product of oil refining.

Environmental impact

LPG provides less energy per litre than petrol.
However, carbon dioxide emissions from LPG
fuel are much less than for petrol. This means
that even though bi-fuel LPG cars use more fuel,
overall they produce 10%—15% less greenhouse
gases than petrol cars.

Two hundred percent

LPG cars produce much more nitrogen oxides
and carbon monoxide than petrol cars, but still
much less than diesel cars. They produce 182 g
of CO, per km.

Economic considerations

LPG cars cost more than petrol cars, because
they either cost more to manufacture, or the
additional cost of converting the engine needs
to be paid. A typical LPG gas car costs about
£1500 to £2500 more than the equivalent
petrol car.

LPG is a very cheap fuel. It costs about 30% less
than the price of petrol or diesel. This is partly
because government taxes on LPG fuel are
much less than for petrol or diesel.
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Car engine fact file F:
Natural Gas

Natural gas is a naturally occurring mixture of
gases. These gases are hydrocarbons. More
than 80% of the mixture is methane, and

the rest is made up of propane, ethane and
butane.

Right: Volvo S60 Bi-Fuel

Most natural gas vehicles are lorries. They

have petrol engines converted to run on petrol
and gas. These are called ‘bi-fuel conversions’
because they can run on two different fuels.
This is useful because there are not many
natural gas refuelling stations in the UK. Natural
gas engines make less noise than petrol or
diesel engines — important for delivery vehicles
working late at night and early in the morning.

Natural gas is able to burn more completely
than petrol or diesel because it mixes better
with the air in the engine, so less polluting

gas is produced. Natural gas is a gas at room
temperature and pressure, but it is better to
store it as a liquid in a pressurised tank. This
makes it heavier than a petrol or diesel tank.
The tank takes up about the same volume as a
petrol tank, but with a bi-fuel car two tanks are
needed which takes up more space.

Fuel production and supply

Natural gas is the second most common

fossil fuel after coal. Around the world it
contains different proportions of methane —
between 80% and 99%. This can affect engine
performance.

Environmental impact

Carbon dioxide emissions from natural gas cars
are about 182 g of CO, per km, which is less
than for petrol and diesel. Although methane

is a greenhouse gas, natural gas bi-fuel cars
release about 15-20% less greenhouse gases
than petrol cars, and about the same amount as
diesel cars.

Bi-fuel natural gas cars produce less nitrogen
oxides, sulfur oxides and particulates than
petrol cars, and much less than diesel cars.

Economic considerations

Natural gas cars cost more than petrol cars,
because they either cost more to manufacture,
or the additional cost of converting the engine
needs to be paid. A typical natural gas car costs
about £1500 to £2500 more than the equivalent
petrol car.

Government taxes on natural gas fuel are much
less than for petrol or diesel. Using a slow-fill
home refuelling unit would mean even bigger
savings.






	Site 1
	Stick sample 1 here
	Site 2
	Stick sample 2 here
	Site 3
	Stick sample 3 here

	Distance from road (m) ………

Tree species ……………………
Tree girth ……………………
Noise level (dB) …………….
Lichens ……….

	
	Distance from road (m)………….
Tree species
……………………….
Tree girth 
……………………….
Noise level 
(dB) ………………..
Lichens …………..
	
	Distance from road (m)…………
Tree species
…………………......
Tree girth 
……………………….
Noise level 
(dB) ………………..
Lichens …………..
	

	Standard sample

Compare each sample with this standard, and with the sample that came before it.
	More or less pollution than the standard sample at site 1?
	More or less pollution than the standard sample?

More or less pollution than the sample at site 2?


To do

a 
Write a report for the Mumbai government in three parts:

Section 1: A summary of the health risks of air pollution.
Section 2: Response to the government’s plan to convert all the taxis in two months.
Section 3: Recommendations to the government on some other strategies to reduce car pollution.

b 
Agree who in your group will be responsible for which section. Use the questions on the articles and data provided to help focus on the issues.
c 
Present all or part of your report to the class. If you are not actually presenting, you should be prepared to ask questions and note ideas from the presenting group.
Report section 1: Health risks from air pollution

[image: image24.jpg]There are 55 thousand taxis altogether
in Mumbai. The 15 thousand taxis with
diesel engines cause more pollution
than the taxis with a petrol engine.

The local government is proposing a
law which will force taxi drivers with
diesel vehicles to change over to less
polluting CNG fuel (Compressed
Natural Gas). This might help solve
our city’s pollution problems. The taxi
drivers are really worried though. It
costs 60,000 rupees to convert one taxi,
and we are aware that many taxi drivers
took out loans to buy their taxis. Many
of them are still paying back these
loans. Drivers are also worried about

whether using CNG in cylinders will
be a suitable fuel for them. The average
taxi driver drives 90 km per day, and
a CNG cylinder only lasts about 60 or
70 km.

Does the government’s proposal add
up? With only 16 garages in Mumbai
that can convert engines to use
compressed natural gas, we are not sure
it is physically possible to carry out the
necessary work in two months. Each
garage can only convert 3 taxis per day,
so with each garage operating for 25
days a month, is the government setting
an impossible burden on the garages
and taxi drivers?



To answer

Read the report and answer the following questions.

1 
What are the three main air pollutants that diesel vehicles cause?

2 
What health problems can be caused by diesel exhaust fumes?

3 
What is the evidence that exhaust fumes cause these health problems?

4 
What other evidence would you need to support the idea that there is a link between traffic pollution and ill health?

[image: image25.jpg]Air Pollution Health Studies and their relationship
to vehicle technology

by S.R. Kamat

Based on areport by the Professor of Respiratory Medicine (retired), KEM Hospital
and Seth G.S. Medical College, Mumbai.

Several studies have been carried out
by our group to connect air pollution
levels in Mumbai to health problems.
Using data since 1977, we studied three
urban communities, with moderately
raised pollution levels of the main air
pollutants from traffic (sulfur dioxide,
nitrogen oxides and Small Particulate
Matter (SO,,NO_, S.P.M.)).

There were more reported symptoms
of chronic and intermittent coughs,
frequent colds, chronic bronchitis
and cardiac diseases (mainly coughs,
high blood pressure and heart disease)
than average. The death rate from
respiratory diseases and heart disease
was also higher than average. There
was a rise in respiratory deaths in the
eastern suburbs linked with increased
levels of pollution (all 3 pollutants).
Increased deaths from heart attacks

were associated with pollution from
stationary vehicles in the western
suburbs.

NO_pollutionhaslong termeffects, with
airway obstruction and inflammation of
the respiratory system.

High levels of S.P.M. inhalation lead to
severe lung disease in animals resulting
in death after 4-6 months. In humans
it causes frequent colds and chronic
coughs. Some components of S.P.M.
are linked with cancer.

Diesel vehicles tend to have a long life.
Even though newer diesel engines have
cleaner exhausts, releasing less S.P.M.
and NO_, older vehicles continue to
cause a problem.

http://www.indianchestsociety.org



Report section 2: 
Can the taxis be converted to CNG in time?

To answer

You need to answer the main question in the title of this section of the report. Read the article above and answer the following questions. 
1 
Use a highlighter to mark all the sentences in the articles which have numbers in them.

2 
Write down a list of all of the statements with figures.

3 
Cross out any statements which you think will not be helpful in your calculation.

4 
Begin to add your ideas to the problem-solving chart provided.

5 
Decide which calculations need to be made. Divide the work between your group members.

6 
Combine your work to answer the question.

7 
Explain your thinking.

Problem-solving chart
[image: image17.jpg]What do we need to know? Useful information

Conclusion Working it out





Report section 3: What else could the Mumbai government do to reduce air pollution?

To do 

a 
Using the data in the pie chart and the case studies, make a list of five things the Mumbai government could do to reduce traffic pollution and improve health. 
b
 Explain how each of these would reduce the amount of atmospheric pollution. 

[image: image18.png]Types of vehicle in Mumbai
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You could record your suggestions in a table like the one below. 

	Policy
	How it would reduce pollution?
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[image: image19.jpg]CASE STUDY

Case study 3
Streetcar

Streetcar is a company which has cars and
parking spaces in London and other cities in
Britain. The parking spaces are chosen to be
where many people want to park, at home and
at work.

People can use one of the cars for as little

time or as long time as they want — anything
from 30 minutes and 6 months. The cars can
be reserved online or by phone, and can be
collected and returned 24/7 using a smartcard.

The cars are Volkswagen Golfs, Polo Blue
Motions, BMWs and there are also 7-seater
vans.
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Part A: Selecting criteria

To do

a 
In your groups of four, cut out the criteria below and add any others you agree on. 

b 
Arrange the criteria into two groups:
A  Content

B  Communication

c 
For each pile, arrange the criteria in a rank order. Put the most important criterion at the top.

d 
Compare your list with another group and agree your top three criteria for both categories – six criteria in all. Make sure everyone understands the criteria you are working towards.
e 
Construct an evaluation sheet that will enable you to score and comment on the final presentation.

	explain the problem using 

closed loop theory
	some calculations are included

	everyone in the group 

takes part
	the team can answer questions 

from the floor

	the role of each individual 

in the team is clear
	the presentation was appropriate 

for the audience

	some original research is 

included
	the presentation was well timed

	support materials are well 

produced
	the presentation included some 

science, maths and technology

	some internet research is 

included
	the presentation included some numerical evidence

	the presentation is clear
	the presentation included a 

description of the groups’ planning process


Part B: Planning a mini-project 

	Task
	By whom?
	How?
	By when? 
	Criteria
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