Questionnaire

'3-LITRE CAR'

The concept of a '3-litre car' (consuming just 3 litres
per 100 km) embodies the idea of drastically reducing
fuel consumption in everyday use. Which is correct?

@ The VW Lupo 3L was the first mass-produced
3-litre car and achieved its low fuel consumption
primarily through a hybrid drive system that
provided electric assistance to the diesel engine
when required.

The underlying idea is to conserve resources,

as reducing fuel consumption typically results in
lower CO2 emissions per kilometre (given the
same type of fuel)."

This efficiency target is typically achieved through
measures such as sacrificing comfort, optimizing
aerodynamics, and utilizing a high-performance
powertrain design.

THERMODYNAMICS

When did Moritz Honigmann publish an
invention based on thermodynamics, and
what exactly did it promise?

@ Honigmann published his thermodynamic concept
in 1883 via a patent application; it promised
steam locomotives that emitted no smoke, thereby
changing the perception that continuous com-
bustion was necessary for traction.

The process was patented on 8 May 1883 in
Berlin as Patent No. 24993; it promised a ,caustic
soda locomotive'. The idea did not catch on as

a method of thermochemical energy storage
because the energy was difficult to harness.

In 1885, Honigmann patented his idea of utilising
the heat generated by a chemical reaction to
power a locomotive. While it promised emission-
free and silent operation, the concept was
ultimately abandoned due to a lack of political
support and corrosion problems.
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THERMOELECTRICITY

Which statement applies to the early
attempts to harness thermoelectricity in the
19th century?

@ The physical principles were already in place -
the Seebeck effect (1831) and the Peltier effect
(1844) formed the scientific basis for thermo-
electric applications.

®

Widespread adoption could have reduced
dependence on additional fuels, as waste heat
already available from factories, blast furnaces
and steam engines would have served as a
source of energy.

The dominance of emerging electrical
technology, coupled with the discovery that
metals cannot conduct heat, prevented thermo-
electric systems from moving beyond the experi-
mental stage and being adopted in industrial
practice.

STIRLING ENGINE
What are the characteristic features of the Stirling
engine?

@ Because it operates via external combustion,
it can use virtually any heat source - whether
solar energy, biomass, geothermal energy,
or industrial waste heat.

@ The Stirling engine was invented in 1826 by
Robert Stirling and operates as a hot-air engine
based on the principle of cyclically heating and
cooling an enclosed working gas.

@ The theoretical efficiency of the Stirling engine
can approach that of the Otto cycle, making
it one of the most efficient heat engines from
a thermodynamic perspective.

17.Juni 2026



Full name

Email or mobile number

e PNEUMATIC MOBILITY

What is known about pneumatic conveyance from the
1860s onwards?

@ In 1890, Alfred Ely Beach built a secret pneumatic
passenger tunnel beneath Broadway in New York,
which served as a demonstration of an under-
ground passenger transport system.

@ From the 1860s onwards, networks for the
pneumatic transport of parcels and passengers
were planned and, in some cases, implemented
in major cities such as New York and London;
despite its technical advantages, the system
was supplanted by the electric underground
and the automobile.

@ The basic technology relies on vapour pressure,
which propels capsules or vehicles through tube
systems - without the transport object itself having
its own engine.

WARDENCLYFFE TOWER
What is known about Tesla’s Wardenclyffe Tower and
the failure of the project?

@ A key reason for the failure was the inability to bill
users individually for wirelessly transmitted energy
- which made the project unattractive to the main
investor, Thomas Edison.

@ The Wardenclyffe Tower was never completed and
was eventually demolished in 1937.

@ With the project on Long Island, Tesla envisioned
a global system designed to distribute electrical
energy wirelessly across the entire planet.

FUEL CELL
What is known about the fuel cell and its long period
of neglect?

@ The fuel cell operates without combustion and is
virtually silent - with a theoretical efficiency that is
significantly higher than that of internal combustion
engines, as it is not subject to the Otto limit.

@ Christian Friedrich Schonbein described the
principle in 1838, and William Grove built the first
working ‘gas battery’ in 1842 - it converts hydrogen

and oxygen electrochemically directly into electricity

and water.

@ It was NASA that revived the technology in the
1960s and used fuel cells in the Mercury
programme - they provided both electricity and
drinking water for the astronauts.
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GONE WITH THE WIND?
What is the function of the Persian wind tower
(badgir) and why is it relevant again today?

@ For over 4,000 years, wind towers have used
natural air currents to cool buildings; combined
with above-ground aqueducts, this created a
system that could cool interior spaces to up to
15°C below the outside temperature.

@ For over 3,000 years, wind towers have used
natural air currents to cool buildings; combined
with underground water channels, this created
a system based on evaporative cooling, thermal
convection and ground cooling - without
external energy.

@ Today, electric air conditioning systems account
for just 3% of global electricity consumption - a
figure that, whilst rising due to climate change,
offers little potential for savings overall.

GYROBUS
How did the Gyrobus work, or rather, why did it
fail?

@ It used a flywheel. Unlike trolleybuses, the
Gyrobus did not require a continuous overhead
cable infrastructure - recharging took place only
at specific points at the bus stops.

@ The system failed commercially due to the
heavy weight of the flywheel (approx. 5 tonnes),
the limited range between charging points and,
above all, the low price of diesel, which made
conventional buses more economical.

@ At stops, the flywheel was brought up to high
speed in a matter of minutes via a DC
connection and released the stored rotational
energy as drive power during the journey.

@ ESTIMATION QUESTION

How long is the Slinky's coil spring in cm?
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