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Is doublethink science the root cause of climate change?
The authors answer to this question is ‘yes’ and evidence will be
presented to support this claim.

It was George Orwell who invented the term ‘doublethink’ to describe a process of
indoctrination whereby the subject is conditioned to simultaneously accepting as true, two
mutually contradicting beliefs.
It will be argued that since the late nineteenth century, our scientific understanding of heat
engines has amounted to doublethink. And, that as a consequence, we have ended up with a
totally unnecessary climate crisis. However, if we are able to break free of our doublethink
mindset, we could achieve carbon neutrality in the near future by building a new class of
cool running heat engines that imitate nature.
This article ends with a power generator design plus an outline plan for achieving carbon
neutrality by 2040.
Heat engines convert thermal energy into mechanical energy, which can then be converted
into electricity.
Since 1855 we have been using heat pumps to heat our homes by extracting thermal energy
from cold winter air.
But there has been no parallel revolution in using the same energy source for powering heat
engines.

In 1965 while studying thermodynamics at university, the author realised that the dynamic
movements of The Great Red Spot on Jupiter provided evidence that heat engines could
operate efficiently, even at the bitterly cold temperatures of the outer planets.
Even in the Earths Polar Regions, temperatures are far higher than on the outer planets.
So we humans should be able to build on our heat pump heritage by creating a new class of
heat engines that convert energy extracted from cold air into electricity.
During the subsequent 57 years, his efforts to convince scientists and engineers that a green
revolution is within our grasp have come to nothing.
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Meanwhile, the atmosphere has warmed up and is reaching a tipping point that will end in
disaster.
After half a century of campaigning, the author has come to an uncomfortable conclusion
that will offend many fellow scientists.
It is we the scientists, with our tolerance of doublethink science that must accept
primary responsibility for global warming, with the usual suspects playing secondary
roles, commercially exploiting our errors.
The late nineteenth century scientific contribution to global warming is
this:
Scientists were careless in making the transition from caloric theory
to thermodynamics. This resulted in thermodynamics being
interpreted as a doublethink science that allowed them to believe
in a range of contradicting scientific concepts at the same time.
The ongoing scientific contribution to global warming is this:
Doublethink science has lured scientists and engineers into building
the wrong sort of power generating heat engines.
Instead of building cool running heat engines that harness thermal
energy from the atmosphere, they have concentrated on building
hot running heat engines that pollute the planet and warm the
atmosphere.
A summary of doublethink science in four photographs

The possibility of generating electricity by tapping into atmospheric thermal energy
has been sitting under our noses since the nineteenth century.
Unfortunately, scientists have failed to take advantage of this because of the
mistaken belief that heat engines cannot run on thermal energy extracted from
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ambient temperature air. This is pure doublethink because the wind turbines that
they invented have been doing this for years!
‘Recent’ evidence
Since 2006 the writers along with his project partner have spent approximately 5,000
hours trying to persuade scientists and engineers to break out of their doublethink
mindset.
But the power of doublethink conditioning has defeated their science based
arguments.
**************************************************
How to read this article
In Section 2 a large amount of evidence will be presented, to convince you that the science
behind power generation has gone badly wrong.
If you are in a hurry and are just want new ideas on how we can fight climate change, then
skip Section 2 and just read Sections 1 and 3.
This is open source technology, so if you like what you see, just go ahead and use it. But
please respect the open nature of this project and be willing to share your discoveries with
others on a royalty free basis.
1 An outline of the case
In our modern age, old words that we have trusted for centuries have been given new
meanings. These new-old words include ‘cloud ‘, ‘tablet’, ‘footprint’ and ‘bit’.
Something similar happened in the nineteenth century when old scientific terms took on
new meanings. But the new meanings were only subtly different to the old ones. So, even to
this day, certain nineteenth century words are causing confusion by being incorrectly used.
Evidence will be presented that our current climate crisis can be traced back to when
scientists abandoned the caloric theory of heat and replaced it with thermodynamics.
During the transition, they gave old terms new meanings, accidently resulting in the creation
of an Orwellian ‘doublethink science’.
The most serious consequence of doublethink science is that we have ended up creating a
modern world based on dirty fuel burning heat engines, when we could have built an even
more prosperous one, based on cool running heat engines that imitate nature.
Modern day engineering scientists have created an entirely new branch of doublethink
science with their confused thinking about wind turbines. For example the U.S. Department
of Energy claims that “A wind turbine turns wind energy into electricity” [How Do Wind
Turbines Work? | Department of Energy]. This ‘wind energy’ explanation is valid for
traditional Dutch style windmills and the water pump turbines that are still seen on cattle
ranches. But it is entirely false for modern wind turbines that generate electricity.
Wind turbines generate electricity at the cost of extracting thermal energy from the air
passing through them. The role of the wind is to create the conditions that allow the heat
engines to works.
The real importance of wind turbines for energy planners is that they highlight the potential
for converting thermal energy stored in cold winter air into electricity.
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First we will present the evidence that scientists have been leading themselves astray since
the 1880s and then in section 2.8 discuss the modern wind turbine doublethink.
1.1 The original late nineteenth century doublethink
For over a thousand years, the Anglo-Saxon word heat has meant warmth.
But the ancient concept of heat had to be revised once it was realised that matter was made
up of atoms and molecules and that heat was a form of energy related to their movements.
A new term thermal energy took on the role of ‘Anglo-Saxon heat’ and ‘heat’ was reserved
for describing the transfer of thermal energy from a warm body to a colder one. (Scientists
imposed strict limitations on the new use of the word heat that will be discussed in Part 2.)
Other new terms including internal energy and entropy were also created.
Internal energy was the name given to thermal energy inside a body and entropy was a
statistical term used to describe the amount of disorder in the possible arrangements of
atoms and molecules moving around in matter.
In the days when heat still had its old Anglo-Saxon meaning, the term heat engine was used
to describe an engine that converted thermal energy into mechanical energy. In those early
days, internal combustion engines had not been invented, so the term heat engine was
mainly applied to steam and Stirling engines.
Unfortunately, the term ‘heat engine’ has stuck with us, even though the meaning of heat
has changed.
Successive generations of scientists have also been careless in their use of other old terms.
For example, within a single discussion, they sometimes use the word heat in the old AngloSaxon way, and sometimes in the new thermodynamic way.
In spite of this sloppiness, thermodynamics appears to work whenever we need it, so
scientists have seen no reason to be more diligent.
However, when the engineering and meteorological thinking on heat engines is compared, it
becomes clear that thermal science has degenerated to doublethink.
There is common agreement between engineers and meteorologists that no single stage
heat engine can convert thermal energy into mechanical energy with 100% efficiency, but
total disagreement on what happens to the rejected thermal energy.
(i)

(ii)

According to the engineering science teaching, heat engines are linear systems
that inevitably waste their rejected thermal energy because heat cannot travel
from a cold output reservoir to a warmer input reservoir.
According to meteorological science, the Earth’s atmosphere can be considered
as an assembly of circular heat engines where convection currents are efficiently
converting thermal energy into mechanical energy and then back into thermal
energy at different points around a convection loop.

So, thermal energy recycling is impossible according to the engineers, but an essential
feature of the atmosphere according to the meteorologists. The clue to this doublethink is
that engineers have been more careless in their use of the word heat.
We can sum up this error with the aid of a diagram.

5

Figure 1. Basic thermodynamics textbooks state that heat engines cannot recycle their
rejected heat [1]. The wording is logically correct but only applies to heat engines that reject
thermodynamic heat. The teaching is sometimes false for heat engines that reject thermal
energy in the form of the internal energy of a working fluid.
This Venn diagram explains why the qualification ‘sometimes’ is required.

Figure 2. Internal combustion engines are chemically unstable because chemical changes
take place during the combustion process.
Rankine cycle steam turbines are physically unstable because the steam must be allowed to
expand, to avoid condensation inside the turbine. [Recycling is technically possible for an
expanding steam turbine, but the work that would have to be done recompressing the
steam would negate the output of useful work by the turbine.]
So, none of the currently manufactured heat engines meet the narrow criteria required for a
circular heat engine design. Consequently, all past attempts to convert them to a thermal
energy recycling design have failed, perpetuating the myth that circular heat engines are
thermodynamically impossible.
The following illustration highlights the differences between thermodynamic heat and
internal energy.
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Figure 3. This cup of coffee is cooling as it loses thermodynamic heat to the molecules in the
surrounding air. It is impossible to capture the thermal energy gained by the chaotically
moving air molecules and transfer it back to the warmer coffee. So, as far as the cup of
coffee is concerned, it has permanently lost thermal energy in the form of heat. But it is not
sentenced to end its life as cold coffee because the temperature of its internal energy can be
raised by reheating the coffee.
1.2 An entropy interpretation
Busy reader note
This Subsection 1.2 is included for anyone who would like to gain a deeper understanding of
the concept of entropy. Subsection 1.3 is a quicker read, if you just want the references to
entropy in this article to make sense.
When the coffee was freshly made (and before the drinker warmed their hands on it), the
thermal energy was shared by all of the liquid molecules inside the cup, plus the atoms in
the china of the cup. (This is a very posh china cup.) But as the coffee cools, the original
amount of thermal energy is increasingly shared by many billions of molecules in the air.
Initially there was a high chance that any given molecule inside the coffee would be moving
around with more thermal energy than one in the surrounding cool air. But this prediction
becomes increasingly less reliable as the coffee cools and the thermal energy is shared. In
statistical terms, this amounts to an increase in entropy for the coffee + cup + air system.
However, if we just consider what is happening inside the liquid coffee and ignore the rest of
the system, we can make an improved prediction of the thermal energy of any given
molecule as the coffee cools. [There is less thermal energy being shared by the same
number of molecules.] This amounts to a reduction in the entropy of the coffee.
1.3 A quick guide to entropy
Entropy is a measure of how disordered a system is.
(i) If a system is becoming more disordered, its entropy is said to be increasing.
E.g., in the normal course of things, a teenager’s bedroom is an increasing entropy system.
(ii) If a system is becoming less disordered, its entropy is falling.

7
E.g., if the teenager is given a really good bribe, they can reduce the entropy of the universe
by tidying their bedroom.
Crucially, a heat engine can only recycle its rejected thermal energy if the entropy of the
molecules passing through it falls during the heat engine process. Although not quite as rare
as a teenager tidying their bedroom, this form of entropy reduction is so uncommon that
many scientists mistakenly think that it is impossible.
1.3 The key Victorian mistakes behind global warming
The two biggest Victorian mistakes that are preventing logical thinking about generating
green energy are:
(i) Tolerating the use of the same word heat in two ways that have entirely different
thermodynamic implications.
(ii) The failure of engineering scientists to recognise that some heat engines have internal
energy sinks that allow them to recycle their rejected thermal energy. There is no rational
excuse for this because the existence of internal energy sinks is central to explaining how the
atmosphere works [4].

2 Learning from our doublethink mistakes
If you are in a hurry, you may prefer to go straight to our new power generator
design in Section 3, and then come back to Section 2 to discover the reasons
why such a simple design has taken so many years to be discovered.
Heat engines are both the heroes and the villains in the climate change story.
Nature’s heat engines are the heroes because in the form of Hadley cells and other
convection currents, they distribute thermal energy and moisture around the planet.
They are characterised by being cool running and very efficient because they are able to
recycle their thermal energy.
The villains are the fossil fuel burning heat engines that make our modern lives so
comfortable, but at the cost of altering the climate. They are characterised by being hot
running linear systems that have a relatively low efficiency because they are unable to
recycle their rejected thermal energy.
The author, William Courtney (a physicist) and his project partner Richard West (a Chartered
Engineer) have spent approximately 5,000 futile hours over eighteen years, trying to
persuade scientists and engineers that doublethink is preventing us from building new types
of heat engines that mimic nature [2].
Responses to this suggestion have ranged from amusement to incredulity and occasionally
hostility. After reviewing these discussions, the author has identified seven doublethink
concepts that run together to create an impressive body of doublethink science.
These concepts are:
Heat: This concept is given two entirely different meanings.
The caloric analogy of heat flow: Believing heat flows like a liquid.
Heat capacity: Continued use of an outdated term.
Heat engines: Continued use of another outdated term.
Heat sinks: Failure to recognise the existence of internal energy sinks.
The Carnot equation: Confusing ‘hot running’ with ‘high efficiency’.
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Bernoulli’s equation: This equation works but it defies energy conservation laws.
Modern wind turbines: These are heat engines, but there is a falsely believe that they
convert kinetic energy into electricity.
2.1 Heat
Originally, in Old Anglo-Saxon English ‘heat’ meant warmth, with this still being the generally
understood meaning of the word today.
However, thermodynamics requires a more precise definition to avoid ambiguities emerging
when discussing entropy. So the term ‘heat’ is restricted to the transfer of thermal energy
from a warm body to a cooler body, without the transfer of matter or work being done on
the cooler body.
In order to speak to the general public in its own terms, scientists tend to revert to the
Anglo-Saxon meaning of heat when strictly they are referring to internal energy.
For example, an informative article on the National Geographical website explains,
“By moving heat from the equator toward the poles, ocean currents play an important role
in controlling the climate” [5].
If we re-write this statement to comply with the strict requirements of thermodynamics it
might read,
“By moving thermal energy in the form of the internal energy of water, it can be transported
from the equator toward the poles, thereby playing an important role in controlling the
climate.”
Such scientific pedantry would irritate readers and put many people off science.
So, for the sake of getting the bigger messages out, especially about global warming, we
tolerate this lack of scientific precision.
The problem is that after many years of scientists using the broader Anglo-Saxon meaning of
‘heat’, they seem to have forgotten why the distinction between heat and internal energy is
so important in thermodynamics.
For the first century of industrialisation when the caloric theory of heat prevailed, the AngloSaxon meaning of heat was quite adequate. Caloric was a hypothesised fluid that was both
invisible and weightless. According to the theory, the warmer a body, the more caloric it
contained. And when a warm body was placed close to a cold body, caloric flowed out of the
warm body and into the cold one.
However, in the thermodynamics era when entropy became important, a much clearer
distinction between internal energy and heat had to be made.
2.2 The caloric analogy of heat flow
The caloric fluid model of heat is still useful today because it allows heat science to be
taught to young people who are concrete thinkers and unable to grasp the abstractions of
thermodynamics. For most people, the concept of heat as an invisible fluid that (say) flows
out of a hot cup of coffee and into their cold hands will meet their needs and prevent painful
burns.
But for the minority who go on to study thermodynamics it causes problems because it
confuses flowing with sharing, which has important entropy implications. For example, in
the National Geographical case above, the fact that an ocean current is flowing from the
equator towards the poles does not cause any change in entropy, but the sharing of thermal
energy between the warm current water and the cooler polar environment causes an
increase in entropy.
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2.3 Heat capacity
The heat capacity of a body is the amount of heat required to raise the temperature of a
body by a given amount (usually one degree).
Joseph Black created this definition around 80 years before scientists recognised that heat
was a form of energy and the modern thermodynamic definition of heat was adopted.
It is still widely used today, even though the word ‘capacity’ gives the impression that heat
can be stored inside a body. Typically, students will become familiar with this doublethink
definition before they encounter heat engines.
The alternative name ‘thermal capacity’ is far more logical.
2.4 Heat engines
As far as the author can discover, the term ‘heat engine’ was being used by Carnot and other
scientists several decades before the modern thermodynamic definition of heat was
accepted.
As the following notes indicate, the retention of the old term ‘heat engine’ in
thermodynamic era continues to distort scientific reasoning.
(i) Internal combustion engines do not live up to the name ‘Heat engine’ because they
replace an external heat source with an internal chemical energy source of thermal energy.
(ii) It is the movement of the working fluid against a force that causes work to be done by a
heat engine. And, as a consequence, the internal energy of the fluid has to fall. This process
falls outside the strict thermodynamic definition of heat, so no heat is involved.
(iii) If the working fluid approximates to the behaviour of an ideal gas, both temperature and
pressure fall across the heat engine. For some heat engines that will be discussed below, the
pressure drop is far more important than the temperature drop.
2.5 Heat sinks
The basic thermodynamics textbook writers have fallen into the same trap as most other
scientists by being careless in their use of the word heat. As a consequence, their textbooks
usually introduce the topic of heat engines with a very misleading diagram. This diagram
creates two logic traps for students to fall into.
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Here are two diagrams that are correct, followed by the standard textbook diagram that is
wrong.

Fig 4. The failure to teach students that some heat engines reject internal energy has been
disastrous.
This blunder has fooled generations of scientists into believing that it is thermodynamically
impossible to build clean power generators that mimic nature.
The deception becomes even more convincing because the typical wording of the diagram
creates two logic traps.
2.5.1 The first logic trap
All three of the above diagrams have replicated the textbooks by referring to a source ‘at a
high temperature’.
Based on our early childhood learning, we instinctively perceive ‘high temperature’ as being
warm compared with our own body temperatures. As a consequence, we are conditioned
into believing that all heat engines must run at uncomfortably high temperatures.
But this is wrong because ‘hot’ simply means ‘hot relative to the exhaust’ and nothing more
should be implied. The Great Red Spot on Jupiter makes the point well.

Fig 5. The Great Red Spot is an atmospheric storm that has been raging in the Jovian
atmosphere since at least 1832. In heat engine terms, it contradicts our instinctive idea of
‘hot’ because it runs in an atmosphere where the average temperature is around -145oC.
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2.5.2 The second logic trap
This trap is set when the right words are used, but in the wrong order.
The following statement is correct.
‘Some thermal energy must be rejected at a lower temperature into a thermal
energy reservoir.’
The following statement, although similar, is wrong.
‘Some thermal energy must be rejected into a thermal energy reservoir at a
lower temperature.’
The second statement is wrong because is it implies that the reservoir must always be at a
lower temperature than the rejected thermal energy. This happens to be true for most
manufactured heat engines, but not all.
For example, consider this compressed air tool.

Fig 6. This tool is a cool running heat engine. It converts thermal energy stored in ambient
temperature compressed air into mechanical energy. It also ejects internal energy into the
atmosphere, in the form of decompressed air at a temperature below ambient. So the local
atmosphere is acting as a cold sink, not a hot one. We will encounter other examples of cool
running heat engines later.
2.5.3 Another logic trap, this one involving entropy
The following diagram shows how easy it is to mislead the student scientist that they are
dealing with a heat engine that increases entropy, when in fact; it has the potential to
reduce entropy.

12

Fig 7. This gas turbine will only operate if the environment is at a lower pressure than the
ejected exhaust gases. Provided that this condition is met, the temperature of the
environment is irrelevant.
For example, if the hot gas supply is replaced by an ambient temperature supply of
compressed air, the gas turbine will still work, but cold air will be ejected into the
environment. In this case, the environment becomes a cold sink.
The following pair of diagrams summarise the differences between internal energy and heat
sinks.

Fig 8. Some heat engines are hybrids. For example petrol and diesel car engines eject matter
via their exhausts and lose heat via the engine block and radiator. Complete convection
current loops are also hybrids.
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A new awareness of internal energy sinks will not help us to improve the performance of
existing hot running heat engines because none of them meet the criteria for recycling laid
down in the Venn diagram shown in Figure 2.
However, the internal energy sink concept is essential if we want to invent a new class of
cool running heat engines that mimic nature.
2.6 The heat engine efficiency fallacy
The Carnot equation has fooled generations of scientists and engineers into believing that all
possible heat engines are inherently low efficiency systems, with hot engines being more
efficient than cool ones.
This pessimistic belief is certainly true for single stage linear engines, but does not apply to
the multi-stage circular heat engine systems found in nature.
Carnot’s heat engine equation published in 1824 stated that the maximum efficiency  of a
basic single stage heat engine is given by
 = 1 - QC
QH
Where QH is the heat taken in from the hot reservoir and QC is the heat rejected to the cold

reservoir. However, it is important to recognise that the caloric theory of heat was widely
accepted at the time and scientists were still using the old Anglo-Saxon definition of heat.
[‘Anglo-Saxon heat’ = internal energy + thermodynamic heat, with the term internal energy
only being introduced into the scientific vocabulary 19 years after Carnot’s work.]
The theoretical maximum efficiency  of a single stage linear heat engine is given by
 = 1 - TC
TH

Where TH is the kelvin temperature of the hot reservoir and TC is the kelvin temperature of
the cold reservoir.
This equation is true for all single stage or linear heat engines, where the working fluid
approximates to an ideal gas. But it fails when applied to multi-stage circular heat engines
that can recycle their thermal energy.
2.7 Bernoulli’s equation - A doublethink riddle
This eighteenth century equation provides a good example of a doublethink riddle because it
is easy to verify by experiment, yet is thermodynamically impossible.
However, once the riddle has been solved, a modified form of the equation becomes a
useful resource for designing cool running heat engines.
Bernoulli’s equation (alternatively referred to as Bernoulli’s principle), states that for an
incompressible, non-viscous fluid undergoing steady flow, the pressure (p) plus the kinetic
energy per unit volume (½ x density, x velocity2, v2) plus the potential energy per unit
volume (density, x acceleration due to gravity, g x height h) is constant at all points on a
streamline [3].
Thus,
p + ½v2+ gh = constant
This equation seems to defy both the law of conservation of energy (published 1848) and
the first law of thermodynamics (published 1850).
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If taken as read, it tells us that the sum of two types of energy (potential and kinetic) plus
pressure (which is not a form of energy) is always a constant. So, energy changes into
pressure and vice versa along a streamline.
As discussed by the author elsewhere [3], Bernoulli’s equation conforms to both of these
laws if the pressure term p is replaced by the internal energy per unit volume, U.
So, for dry air, Bernoulli’s equation gives numerically correct answers, even though pressure
p is just a convenient dummy for the more elusive internal energy U.
In standard laboratory experiments, Bernoulli’s equation is verified using a convergingdiverging conduit.

Figure 9. A fluid passing through a converging-diverging section of conduit acts as a two way
heat engine, with internal energy being converted into kinetic energy in the converging
section and vice versa in the diverging section.
The equivalent of Bernoulli’s equation that replaces pressure with internal energy can be
stated as,
‘For unit volume of incompressible fluid in steady flow
Internal Energy (U) + Kinetic Energy (½v2) + Potential Energy (gh) = Constant’
This internal energy version of the equation will help us to design a compact analogue of a
bulky atmospheric convection loop that extends high into the sky. Instead of requiring large
changes in potential energy due to a mass of atmospheric air rising and falling, we will
employ large changes in kinetic energy, due to a mass of air passing through a convergingdiverging conduit section.
2.8 Modern wind turbines
Essentially, there are two different types of wind turbines:
(i) The older designs extract kinetic energy from the wind. This results in a significant drop in
wind speed.
(ii) Modern wind turbines extract kinetic energy from randomly moving molecules in the
passing wind. This results in a drop in the internal energy of the wind and a modest drop in
wind speed, due to the air cooling and its density increasing.
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Figure 10. When examined closely, all wind turbines exhibit heat engine properties. But the
heat engine effect is hidden in older designs because the warming of the air immediately
before the blades is just sufficient to allow the turbine to do external work without requiring
net cooling.
The published literature on wind turbines commonly gives the false impression that all wind
turbines run on kinetic energy extracted from the wind. In reality, modern wind turbines
behave counter-intuitively by operating as cool running heat engines.
The following (slightly simplified) diagram explains how airfoil based heat engines work.

16

Figure 11. Modern wind turbines provide working proof that it is possible to extract thermal
energy from ambient temperature air and convert it into electricity.

17
3 Designing a circular heat engine system that mimics nature
3.1 A natural convection loop that will act as our template

Fig 12. Convection current loops are circular heat engine systems. They are only possible
because they include non-dispersing internal energy sinks.
Design features to note are
(i) In the steady state, the natural loop requires a heat sink to keep the air moving.
(ii) The loop includes some heat engines working in reverse as the air sinks to ground level.
3.2 A circular heat engine design based on 1880s technology
Essentially, what is proposed is a second generation wind turbine system with outdoor wind
turbines being replaced by enclosed or ‘canned’ wind turbines.
(i) Instead of potential energy changes, equivalent kinetic energy changes will be made using
a converging-diverging length of conduit. (This equivalence is discussed in detail in [3]).
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Figure 13. To keep the equations simple, friction is neglected and the air treated as an
incompressible fluid.
Kinetic energy increases with the square of air speed. So replacing potential energy with
kinetic energy makes the second generation wind turbine systems very compact.
(ii) All of the working air is forced to pass through the turbine blades, unlike open air
turbines, where some air is deflected around the sides. To take maximum advantage of this,
wind turbine blades will be replaced by gas turbine style turbine blades.
(iii) To create a substitute for the wind, a fan will be needed. By placing the fan in the widest
part of the conduit, where the ‘wind’ speed is lowest, the fan will not need to work as hard
as if it was placed next to the turbine in the conduit throat.

Figure 14. The fan restores the air to full speed throughout the conduit, but the amount of
work done on the air by the fan is only W/n2, compared with an output of W. So the net
output of work is W(1-1/n2). This has to be offset by the internal energy of the air also falling
by W(1-1/n2). Consequently, the air leaves the tapered section at a lower temperature than
it entered.
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(iv) With an open lop system as shown above, the fan also has to do work accelerating the
air to a speed v. In the steady state, this need can be overcome by using a closed loop
system.

Figure 15.
(i) The canned wind turbine is a heat engine with an internal energy sink.
(ii) The system as a whole is a true heat engine because it runs on thermal energy extracted
from a warmer environment.
(iii) The system suffers drag, Joule heating and other losses, as do all engines. But these end
up slightly warming the environment, which is the thermal energy source for the engine. So,
even the energy losses can be recycled.
(iv) The temperature drop across the turbine is small and it has a low Carnot efficiency.
However, the system as a whole has a thermal efficiency of 100% because it runs at a lower
temperature than the environment.
The ‘canned wind turbine’ designs developed by the author and Richard West are referred
to as Latent Power Turbines. These are open source technology for anyone to develop as
they wish [6]. We hope that others will respond to this gesture in a similar spirit by making
their improvements to the design open source for anyone to use.
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3.3 Delivering carbon neutrality by 2040
The new power generators will be refereffed to as Latent Poer (LP) Turbines, as used elsewhere on
the Cheshire Innovation website.

Figure 16. This is an optimistic timeline suggesting what scientists and engineers can achieve if they
break free from their doublethink mindset.

Timeline notes
An ephiphany The taboo on discussing cool running heat engines for generating electricity is broken.
+ 2 monts
International research clearing house set up TheInternational Energy Agancy (or other body) agrees
to act as a clearing house for designs and other aspects of early devlopment.
+ 3 months
Fist valid computer simulations published To emphasise that this is an international endevour, all
research teams submitting valid simulations to the clearing house by publication day should be given
equal credit as first model developers.
+ 4 months
Net output of electricity demonstrated All research teams producing a verified net output of
electricity by publication day should be given equal credit as first prototype developers.
+ 6 months
International manufacturing standards agreed Standardisation of essentail components will enable
moulds and other manufacturing equipment to be mass produced.
+ 7 months
Governmets act to minimise energy markets disruption The rapid adoption of LP Turbines will be
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extremely disruptive for the power industries. The best way of preventing chaos may be to nationalise
most sectors of the power industry.
If corruption or other problems threaten to undermine the benefits of nationalisation,
individuals/companies could be granted a (say) 10 yeqr grace period during which they can instal LP
Turbines at their own cost.
+ 8 months
Mass production begins There will be a massive demand for LPTurbines in the advanced countries,
followed by a rapid decline, once the majority of needs have been met. Meanwhile, there willl be a
temporary dip in car sales until it becomes clear how we will power our cars in an LP Turbine era.
Hydrogen, battery and even LP Turbines are all candidates. During this period of uncertainty, car
manufacturing plants could be used for LP Turbine production.
+ 9 months
Short term action to stabilise the climate and boost national economies Clusters of LP Turbines
could be given temporay homes on existing power station sites.
This will allow them to run in parrallel with existing power generating systems, running off the waste
thermal energy they produce and taking advantage of existing power distribution grids.
+ 3 years
Local micro-grids established Early micro-grids could be located near Hydrogen Fuel Stations. This
would allow off-peak surplus electricity to be used for splitting water to produce hydrogen, for sale to
vehicle owners.
2040
Carbon neitrality achieved LP Turbines can be used in many different ways to help meet this date. For
example, they can be used as the basis for a hihly energy efficient method of carbon capture. Please
see the Cheshire Innovation website www.cheshire-innovation.com for details.
This new clean energy era does not mean ‘work done’ for climate change activists. Their passion and
commitment will be just as vital as it is today, but used to fight new causes. With their green
consciences influencing the political agenda, we can create a world where humaity returns to a state
of harmony with the rest of nature. But if we leave the future to the short term intersts of the free
market, LP Turbines will create a new type of polluted planet.
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