The Convector Generator- Revised and Restructured

Introduction

The Convector Generator (an earlier paper on this webNibeember 2003) describes a new

method for the generation of electricity using natural gas as fuel. Natural convection alone is
used for the combustion unit and separately for the closed turbine gas circuit. It has some
similarities to the condensing gasiler and should have a comparable efficiendyis the
authorés assertion that the convector gener a
natural gas into electricity with over 90% efficiency

To date 32 replies have been received to ¢aelier paperi 8 positive/encouraging,
10 negative and 14 neutral. The main objections of critics have been:

(1) to draw attention to the second law of thermodynamics and the Carnot theorem with its
maximum efficiency oDT/T for the conversio of heat into mechanical energy.

(2) to point out that the entire history of air engines is that they are rather cumbérsome
large in dimensions for low power output.

| will answer both points. Critics are wrong on (1)he Carnot limit does not applg the
configurations devised. But | concede substantially on (2). A Restructured Convector
Generator is proposed that is compact, pepamked and ultra efficient.

Comments on (1)

The configurations proposed are driven by convection currents andeneoérgy cycles at

constant volume. For the conversion of heat into electricity in the turbine gas circuit, there is

no exhaust gas and no energy sink. The driver is gravitation. The energy conversion method
proposed is different in kind to classicaktmodynamic cycles. The proof of the Carnot

theorem involves disposal of energy at the lower temperature into an energy sink. In modern

heat engines, large quantities of energy are likewise lost in the exhaust gases. In the
Convector Generator, thereefficient and virtually complete energy recovery from exhaust

gases in the open combustion cycle. The turbine gas circuit is closed and involves just
natural convectioni there are no pumps or farsit is driven simply and only by
GRAVITATION. Thisisa f orce unknown to Carnot <cycl es
heat engines. The energy cycles involved in these proposals mirror three instruments from

19" century physics Joul e6s t her moscope (see website Ju
B e n n e bnveton Mill. Each of these has an anomalously high efficiency for the
conversion of light into mechanical energy. Carnot theorem predictions for these instruments
are wrong by five or six orders of mg gni t ud
conversion processes involved driven by natural convection and operating in an enclosure at
constant volumeallow conversion of heat into mechanical energy with a theoretical
efficiency of up to 100%. Carnot does not apply




Comments on (2)

Air engines have a history of being large and cumbersome. The author concedes that this
may also be the case for the configurations proposed earlier for the Convector Generator. In

the second half of this paper new configurations are proposed that involveygleiturbine

very close to the upper surface of the combustion chamber. This will allow rapid transfer of

heat. Also the combustion cycle, the turbine gas circuit and the energy recovery section are

all brought into one housing which is compact. Ani¢atlve calculation suggests that the
Restructured Convector Generator of height 10 metres and external diameter 20 metres will
comfortably generate 100 MW and may have a capacity of up to 2000 MW. This would give

a power density comparableto orbetteatn t odaydés gas turbine powe

This paper has been written with the hope that some or several individuals in university
research departments, industrial companies or energy research institutes will decide to initiate
research work to test awigvelop the proposals. There is no intellectual property constraint

the ideas are original and | have no intention of applying for patents. | woulaybgrateful

for any comments[E-mail address: williams.a(AT)globalwarmingsolutions.co.uk]

Revised Convector Generator

In the earlier paper on the Convector Generator, arguably the most promising configuration
proposed was theertical arrangement (Figurei6of November 2003ape). This is now
modified to provide a COLD section to the turbies circuit and to give the most efficient
energy recovery possible from flue gases. The revised configuration is shown in Fogure 1
Page 3

There are three main sections:

- the combustion chamber where natural gas burns using preheated incomihgeair.
combustion circuit is open and at atmospheric pressure and driven simply by natural
convection.

- the turbine chamber which has a vertical axis turbine driven by the rising current of
warm gases. It is suggested that an inert gas such as nitrogeman deéoxide be
used in this closed cycle at a pressure c¢flQ0 atmospheres to provide large heat
capacity.

- the energy recovery section where combustion products transfer their residual energy
to incoming air in a countercurrent heat exchanger. THislsb allow condensation
of water vapour from the flue gases.
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Incoming air enters the configuration at (1) and recovers energy from the leaving condensate.
As it climbs the vertical section at (2) it takes up heat from the cold section of tiretges

circuit. It then passes through the energy recovery unit (3) where it absorbs energy from the
flue gases. The prewarmed incoming air now travels to the bottom of the combustion
chamber at (4) where it transfers some of its energy to the turagmeirguit. The incoming

air there takes part in combustion (5). The combustion products rise (6) transferring over
90% of the heat of combustion to the turbine gas circuit. Combustion products then travel
through the energy recovery unit (7) where ttrapsfer their residual energy to incoming air.
Exhaust gases should be sufficiently cooled for water vapour to condense at (8). The
condensate runs to ground level whilst the remaining exhaust gases leave the chimney at (9).
The entire combustion s¥sh is driven by natural convectiénthere are no pumps or fans.

The process of combustiérthe creation of warm gases which rise is effectively the driver of

the system. This draws in ambient air no matter how tortuous a route we create. The speed
of combustion is simply controlled by the rate of inflow of natural gas to the burners.

For the turbine gas circuit, the energy of combustion is transferred to the turbine gas in the
heat exchanger pipes at (a). It is vital that this energy transfdmigiasfficiency, ideally

around 90% and this is why it is suggested that the turbine gas be at a pressure of
10-100 atmospheres, to provide a much higher heat capacity than the combustion air circuit.
The hot turbine gas rises and impaatstloe turbine at (b). Energy transfer to the turbine is

partly due to the velocity of the convection current that flows right around the gas turbine
circuit. But the major component is simply molecular collisions in the gas between (a) and

(b) that shutes the additional heat from molecule to molecule in the layers between (a) and

(b). When these hot molecules impinge on the turbine they cause rotation. There does not
need to be any mass movement from (b) via (c) and (d) to (a). There will howeser be
circuit available for turbine gas to flow from above (b) to (c) where it is cooled by incoming
air . This provides an 0 eiibuttheyenesgy ia koblostftmr t h
the convector generatorit is recycled by the incoming aifThe turbine gas then flows from

(c) to (d) where it is warmed by the preheated incoming air for combustion at (4). For the
turbine gas circuit, every heat exchange opportunity enhances convection currents in the
clockwise direction in the configuratiomadvni at a/6, b, c/2 and d/4. The turbine gas circuit

is a closed cycle at constant vol ume; it is
theoretical efficiency of up to 100%.

When we consider Figure 1 as a whole, all energy losses ficieeties are reabsorbed and
recycled within the system. The final losses to the environment will be

- in the flue gases
- in the condensate
- through the external walls

|t iI's the authordos assertion that thg Revi ¢
comparable to the condensing gas boiler. It will convert the heat of combustion of natural
gas into electricity with an overall efficiency of over 90%.



Restructured Convector Generator

A criticism generally levied against all air engines is thal are large and cumbersome for

low power output. The author concedes this could be a problem with the Convector
Generator. The critical problem is the efficiency of heat transfer from the combustion
products to the turbine gas circuit. Ideally thebime should be at the minimum possible
distance from the site of combustion. In Figure 1 this is achieved by placing the turbine
chamber immediately above the combustion chamber with as little pipework as efficient heat
transfer allows. A second questiarises in reducing siZeis there a radically different way

of merging the three chambers into two or even to one so that all processes take place in one
compact structure? Both points are considered in this section.

The author has made a detaileddst of the origins of thermodynamics and the work of
arguably, the two greatest experimental physicists of tfecé@tury, Joule and Crookes.
Joule is well known for the heating effect of an electric current and more importantly, for
establishing the nahanical equivalent of heat. He is called the father of thermodynamics
and largely credited with the discovery of the first law. Very significantly however, Joule did
not believe in the second law proposed by his close associate Thomson, Rankine and
Clawius! Crookes is best remembered for his invention of the radiometer which was the
first demonstration of the conversion of light into mechanical energy. He published the
results of hundreds of experiments on the radiometer with many very imaginatatons.

Midst that wealth of detail, he also invented an instrument that he called the othebscope
(Greek,otheq | propel) (Figure 2).




Crookes writes, AA more sensitive form of th
plate lampblackedn the upper side, and making the vanes of mica for the sake of lightness.

The vanes are as numerous as can conveniently be put together and being set at an angle, the
pressure from the copper plate drives them round with great speed when set in dbtion wi

even a faint 1light.o I n the f i gnddelicatalyher e ¢
suspended so that the lower edge of the vanes is about a millimetre from the fixed copper
di sc. Crookes emphasi ses t he i m@hbilstt ance

experimenting with the otheoscope it was found that, for a given exhaustion, the nearer the
reacting surfaces were together the greater

The author has taken careful accounteaf Cro
more compact arrangement. A new configuration is proposed for the Restructured Convector
Generator with substantial changes to the design of the turbine and with all three major
chambers in one housing (Figure3 Page Y.

The outer structure iselavily insulated. The combustion chamber (CC) is of cylindrical
shape with hundreds of vertical channels to allow flow outside in the turbine gas circuit. The
burner compartments are interconnected at the upper and lower levels so that incoming air
entes at the base and combustion products leave at the top. The energy recovery unit (ER)
forms a concentric annulus around C@ prewarms incoming air and allows condensation

of water from the flue gases. The turbine has a central vertical axle withoallegéneration

at its base. The turbine blades should be of heat resistant material, angledt@tthb
horizontal and should shade the entire area of CC and ER and be placed as near as possible to
their upper surface. The turbine would resemble enfTengine or steam turbine. The
volume surrounding these structures and under the dome is filled with an inert gas, perhaps
nitrogen or carbon dioxide at a pressure ofl00 atmospheres to provide large heat
capacity. The turbine gas is in a closedayswhereas the combustion chamber is open to
the atmosphere. Both operate entirely by natural conveictioere are no pumps or fans.

Incoming air enters the configuration at (1) where it takes up heat from the condensate pipe.
It then travels througthe heat exchanger at (2) where it cools the turbine gas. It then enters
the energy recovery section (3) where it takes up energy from the combustion products. The
prewarmed incoming air enters the combustion chamber at (4) and takes part in the
combusion of natural gas. Combustion products rise (5) and transfer about 90% of the heat
of combustion to the turbine gas circuit.

The combustion products then pass through the energy recovery unit at (6) surrendering most
of their residual energy to incomirggr in this countercurrent heat exchanger. Water vapour
condenses from the flue gases (7) and leaves via the condensate pipe at (8). The flue gases
leave the configuration at (9). This entire cycle is driven by natural convection with no
pumps or fans. The driver is combustion which produces hot gases which rise drawing
ambient air into the system. Energy output is governed by the amount of natural gas
provided for combustion.
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