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A NEW METHOD OF SOLAR ENERGY COLLECTION

INTRODUCTION 

The Guardians of The Pole 
3,000 years ago, the Guardians of the (North) Pole were Kochab and Pherkab.   Polaris, known to the Greeks
as Phoenice, was just an ordinary star at the other end of the Big Dipper.

Every 26,000 years or so the celestial pole turns in a circle with a radius of some 23 degrees.  Alrai (Gamma
Cepheii) becomes the Pole Star in a thousand years followed by Alderamin (Alpha Cephei) in 7500AD.  The
role passes to Deneb, Alpha Cygnis, in 9000AD and then Vega, opposite to Polaris, in 14000AD [01].  Our
planet, like most others, 'tumbles' in space so slowly that we have the same pole star from year to year. 

Our planet also rotates about the current celestial polar axis once a day (Illustration 2).  Every 365 days or so,
we also orbit in a squashed circle, the Elliptic, around the Sun.  The Elliptic (our orbit) also has a polar axis
relative to the celestial sphere which is 23 degrees or so away from the Earth's celestial polar axis.  

Night and day are caused by the daily rotation of the World about its polar axis.  Winter happens in the
Northern Hemisphere when the North Pole faces away from the Sun (by the 'tilt' of 23.5 degrees, see image
above).  Six months later, around the other side of the Sun, the North pole faces towards the Sun giving
Summer in the Northern Hemisphere.  

Guardianship and Energy Resources
Stern [02] estimates that the production of carbon will lead to global warming if the production of carbon
dioxide is not reduced.  The IPPC [03,04] estimates that this process will dramatically accelerate from 2030
onwards.  If these estimates are correct, we have 20 years of good economic and climatic times in which
something can be done for future generations.  Regardless,  the availability of oil will also reduce [05] over
that period leaving future generations with no easy energy resource. 

That Which Keeps Us Warm
We need heat most in the Winter and least in the Summer.  Because the Earth is rotated away from the Sun in
Winter, it's rays fall at a shallower angle so that fewer watts of energy hit each square metre of soil.  In
addition, the Sun's rays must travel through a greater distance of atmosphere.  

At the edge of the atmosphere, the Sun's energy density is 1,412 W/m² in early January and some 1,321
W/m² in early July [06].  Our orbit brings us slightly closer to the Sun in the Winter resulting in the Northern
hemisphere facing away from the Sun when it is at its 'warmest'.  



The Sun,  a  yellow dwarf,  emits  heat  and light  (Black Body radiation)  at  around the same wavelengths
detected by our eyes.  Of the radiation that hits our planet, the highest frequencies are largely absorbed by the
outer atmosphere so that, at the top of mountains, the energy density rarely exceeds 1,100 W/m².

At  ground  level  along  the  Equator,  when  the  Sun  is  directly  overhead  during  the  Spring  and  Autumn
equinoxes, the midday solar energy density perpendicular to the Sun can reach 950-1,000 W/m² [07].  At this
time and location, the energy only travels through one atmosphere's 'worth' (known as an 'Air Mass').  At the
start and end of the day, the rays must therefore travel through a greater distance so a greater proportion is
reflected or absorbed by the air [08].

The further the light has to travel after striking the Ozone Layer [09], the more of the remaining ozone
filtered light is reflected by air, dust and clouds.  At the Equator, the sky is therefore a darker hue of blue
during the day than at  high latitudes.  Clouds also reflect light and can drastically reduce the amount of
radiation getting through.  However, clouds also deflect light.  

Solar Extinction 
Atmospheric extinction is the reduction in brightness (measured in the direction of the source) as photons
pass through our atmosphere.  Usually this refers to measurements of photons from stars or the Sun.  Each
time that  light  passes  through  one Air  Mass,  it's  brightness  is  reduced  by  about  0.28 magnitudes  [10].
Magnitudes  are  stepped  at  about  2.512  times  brightness  per  magnitude  meaning  that  the  reduction  in
brightness per Air Mass is in the order of 22.7%.

Therefore, at the equator, the maximum brightness is approximately 1,350 W/m2 x 77.8%  [100%-22.7%] =
1050 W/m2. If, because of the angle, the rays have to travel through three air masses, the brightness will,
approximately, be 1,350 W/m2 x (0.778)3  =  635 W/m2 [11].

In addition to this direct brightness (known as 'In Beam'), some additional light will arrive due to scatter
from molecules (Rayleigh) and Aerosols (dust, water, pollutant) within the atmosphere.  Relatively little light
is absorbed by air molecules.

Seasonal Solar Rotation 
If we consider the Earth as fixed and we stand at the equator
to watch the Sun move over a year, it would appear to have
an odd orbit that spirals from North to South.  If we timed
the maximum daily position of the spiral  over a year, we
would notice that it has a sinusoidal pattern which lingers
over the North and South poles during the Solstices.   The
spiral passes fairly quickly overhead during the equinoxes
of late March and late September.

We would also record that the Sun moves 23.5 degrees to
the North in June, back to zero at the Equinox and then 23.5
degrees to the South for December.

All  the  above  effects  result  from our  celestial  axis  being
rotated at 23.5 degrees to the axis of rotation of orbit around
the Sun.  The daily movement along this spiral is therefore
in a nearly flat circle which lies on a plane known as the
Solar Plane.

If  we  move  to  Northern  Europe  our  solar  plane  moves
overhead during the Summer resulting in longer days.  In
the Winter, it moves South resulting in shorter days.

As at  the Equator,  we also would observe that  the annual  movement  is  sinusoidal  resulting in the Sun
spending longer periods of time at very shallow angles in Winter and at very high angles in Summer.  We
also see relatively quick changes of angle over the Autumnal and Spring Equinoxes.

                 Illustration 3: Solar Planes



The man in the picture below right (Illustration 4), at about 45 degrees latitude, sees a maximum Sun angle
of about 68.5 degrees (45°+23.5°) resulting in the short shadows of Summer.  In Winter he sees maximum
solstice angles of about 21.5° (45°-23.5°) resulting in the long shadows of Winter.

Moving  to  Britain,  the  Sun  moving  in  plane  appears  to
follow a sinusoidal pattern during all seasons:  This pattern
(Illustration 5) is known as Solar Azimuths [12].

Extinction and Plane Movement 
Using the above theory, we may combine the plane movement with the effect of extinction (as the solar
beams are gradually diminished by increasing 'air masses' or travel through the air) to produce maximum
solar intensity values.

The maximum possible sunny 'in-beam' radiation intensity (as collected by a plate moving so that it is always
perpendicular to the Sun's rays) translates to a graph (Illustration 6) approximately as shown for a latitude of
50° where vertical axis is watts and the lateral axis is hours.

The amount of light falling on non-
moving surfaces can be significantly
less because they do not move with
the Sun.  Some extra light,  (though
not a great deal), will be gathered on
sunny  days  from  the  scattering  of
light beams travelling overhead.  On
cloudy days, all the light comes from
scatter.     The in-beam areas  under
the sunny day graph shown right (at
50 degrees latitude) are 2.8 kWh/m2,
7.6 kWh/m2 and 10.9 kWh/m2 for the
Winter  Solstice,  Equinoxes  and
Summer Solstice respectively.

THE PROBLEM

Too much heat in Summer, not enough in Winter.
Although stating the obvious, the above shows that, in a hot season, one can get lots of heat from simple
solar heating and that, in a cold season, one can not.  In the cold season, the wattage peak from the Sun is
barely enough to raise the temperature marginally given losses.  

   Illustration 5: 51° Azimuths, from CIBSE design guide A

Illustration 4: Solar Planes at latitude

 Illustration 6: maximum.' in beam' power (watts/sqm v time)
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If a body (of low surface moisture) is raised in temperature,
it  will  lose  energy  in  proportion  to  the  temperature
difference between inside and outside, the exposed surface
area, the heat loss properties of its skin (known as the 'U'
value [13]) and, to a small degree, how windy it is.   In the
Winter,  the  temperature  differential  is  higher  so  the
potential to capture the lower density of in-beam sunlight is
further reduced

Carbon emission from heating combustion is produced in
the Winter.  So, passive design or flat plate collectors may
help a bit  to reduce carbon emissions but are unlikely to
provide a solution in themselves.

Evacuated  tube  collectors,  on  the  other  hand,  can  be  made  to
concentrate light slightly.  The losses from evacuation are lower due to
evacuation (vacuum) within the outer and inner tube.  However, these
systems suffer from the same symptoms at high latitudes:  If one has
enough power from the tubes to heat a home in Winter, one will have
significantly  oversized  (at  some  expense)  the  array  by  several
magnitudes relative to needs over the other seasons.   A large heat store
could be used to help reduce the over-sizing but this will not affect the
scale of over-sizing.

From the above,  fixed plate or evacuated tube solar  energy devices
would seem to be helpful in reducing input energy but, overall, may be
a diversion from the task of insulating buildings to reduce the usage of
energy.

Concentrators 
Concentrators provide a possible alternative.  For example, parabolic
concentrators can follow the Sun and thus concentrate energy into a
much smaller area.  This smaller area then has much lower rate of loss compared to any system that captures
direct solar energy.  Parabolas and Fresnel arrays allow light to be concentrated to smaller point areas, or
concentration lines, resulting in higher local collection rates with lower losses.
 
The disadvantage is that precisely constructed support frameworks
and foundations have to be built to support the moving mirrors.  In
addition driving mechanics for movement are needed together with
control mechanisms to track the Sun.  This results in efficient but
perhaps not particularly economic methods of solar collection.

Illustration 9: Courtesy of U.S.
Department of Energy. Illustration 10: Courtesy of U.S. Department of Energy.

 Illustration 7: Flat plate collector:  Courtesy of
U.S. Department of Energy.

Illustration  8:  Evacuated  tube:
Courtesy U.S. Dept. of Energy.



SPHERICAL SOLAR COLLECTORS

Many  decades  go,  other  solutions  were  proposed  using
spherical solar collectors.  Spherical mirrors, as opposed to
parabolas, concentrate to a line parallel to the rays of the
Sun rather than a point.

Several  patents  of  this  type  were  taken  out  during  the
1970's.  An example is shown right [ref 14, Illustration 11].
These  solar  collectors  use  a  fixed  spherical  mirror  bowl
which concentrates the light to a line between 0.5 radii and
the face of the bowl.

The idea was that the arrangement would then pivot and be
aligned  to  the  Azimuth  to  produce  the  focus.   This
arrangement  has the advantage that  the mirrors  are fixed
and therefore inexpensive to build.  A disadvantage of the
proposed  solution  was  that  the  tracking  of  the  Sun  was
complex. 

Theory of spherical solar collection 
Spherical  solar  collectors  focus  to  a  line.   However,  the
distribution of intensity of ray radiation along the line is not
constant:  In the image right (Illustration 12) one can see
that the rays tend to concentrate towards the centre of the
bowl at the half radius point.

For any hemispherical bowl, half the radiation is contained
within the 45 degree reflection line (a radius of  √2 of the
bowl).   This  central  circle  concentrates  its  power  to  the
inner 40% of the collection line (from the red line to the
half radius point.

For fixed mirror bowls with a moving solar object aligned
about the bowl's axis, only the central section of the bowl
continuously  produces  useful  light  because  the  perimeter
will go into shadow at some point as the Sun moves along
the Azimuth.

The end of this focus (the half radius point) is
effectively invertedly mirroring the path of the
Sun around the Earth.   At the half radius focal
sphere, the end point traces a plane circle at high
level in Winter which remains plane.  This plane
circle  expands  in  size  slightly  in  Autumn  (or
Spring) and then contracts again to a low level
planar circle during Summer.

Interestingly, if the solar orbit were a pure circle,
this is exactly what the Sun would appear to do
if one considers the Earth to be at the centre of
the Universe. 

This  expansion  and  contraction  of  the  plane
circle equates to  0.0414 of the reflection bowl
radius.

Illustration 11: Extract from patent by Agence
Nationale de Valorisation de la Recherche

Illustration 12: Spherical ray lines

Illustration 13:  Collection planes



If we now zoom into the half radius focal point
described above and off-set a line 0.0414 radii (to
position A of Illustration 15) and then again by
0.0414 radii (to position B) one can see that the
incoming light at up to approximately 60 degrees
strike angle (relative to these planes) is contained
within a very small area when mirrored about the
centre-line.

This means that incoming light at 60 degrees and
below  can  be  concentrated  within  a  small  flat
collector  at  position  A.   At  position  B
approximately the same amount of  light will  be
collected. 

Above 60 degrees, light tends to be reflected away because we have exceeded Brewster's angle for one
polarity  of  the  surface  of  glass:   So  collection  beyond  a  strike  angle  of  60  degrees  has,  in  any  case,
diminishing returns.

Rethinking Spherical Solar Collection 
The above considerations imply that a small flat
plate  moving at  a  constant  speed  (like  a  clock)
around a circle (that can move up and down along
a perpendicular to the solar plane) will capture all
or most of the incoming light rays at a 60 degree
splay (120 degree total)  from a spherical  mirror
set (see Illustration 15).

If  we  take  the  view that  we  are  only  going  to
collect  the  most  productive  spherical  light  from
this 'splay angle',  we can cut down the number of
mirrors  used  and  include  only  those  that  will
provide  light  given  the  rotational  and  seasonal
movement of the Sun.

As  described  earlier,  this  daily  and  seasonal
movement of the splay translates to a  'slice'  taken
through  a  sphere:  So  the  useful  mirror
arrangement  would  become  a  slice  of  a  sphere
produced by a moving 'eye' (see
Illustration 16).

Consider  now  the  effect  of
movement  of  the  Eye  in  (and
ignoring the  angle of the solar
plane  for  the  moment):  The
collector  will  'sweep'  over  the
surface of the spherical mirrors
as  the  source  (the  Sun) moves
around it's daily solar plane.

The  sweep  in  the  position
shown  equates  to  the  Equinox
(or Spring/Autumn periods).

If we now rotate the axes to the Winter and Summer planes (23.5 degrees), we obtain "mirror bands" from
which Sunlight would be captured (see Illustration 17, next page):

Illustration 14: Detail at half radius

Illustration 15: Example apparatus

    Illustration 16:  Equinoctial solar sweeps of spherical mirrors



Note that, towards the top of any band,
the daily capture rate is only 50% of that
of the middle of the band:  The 'sweep',
being circular, lasts a shorter period of
time at the top and bottom.  These bands
also represent the time of day and are of
diminishing returns either side of noon.

The mathematical capture rates are too
complex to  explain in  a paper such as
this  but  can  be  evaluated  from  the
equations noted previously.

This arrangement also assumes that we have a segment of
a pure spherical mirror.  If instead we offset the incoming
ray lines by approximately 0.025 radii either side of a pure
sphere (shown in blue and green left) and then move the
'A'  line  out  to  approximately  0.06  radii,  we  can  again
show  that  a  slightly  larger  collector  would  collect  all
incoming light relative to the banding shown.

The advantage of  this seasonal  offset  is  that  the mirror
sphere no longer needs to be a pure sphere but can instead
be composed of flat square segments of mirror face.

The  blue  and  green  lines  shown  in  Illustration  18
represent the edge boundaries of these flat segments.

TESTING THE THEORY

We decided to test the above theory in February 2008 using a
very simple set  of  spherically  arranged mirrors  (Illustration
19)  with  a   'kettle'  (Illustrations  20  &  21)  made  from
aluminium, glass and polystyrene rotating on a "Solar Plane"
composed of a garden bench.  

This test showed that the arrangement could easily boil a few
litres  of  water  in  mid  Winter:   The  initial  collection  rates
corresponded very well to the predicted rates.

 
  Illustration 18: Modified focal point

Illustration 19: Spherical Mirrors

Illustration 20: First stage 'kettle'

   Illustration 17:  Seasonal solar sweeps

Illustration 21: Boiling 'kettle'



The Second Test 
With the success of the first test, we expanded the
mirror  set  and  built  a  second  test  arrangement
composed of a plywood arc (Illustration 22 shows
a  summer  test)  mounted  on  a  frame  set  to  our
angle  of  latitude  (51°).   Rather  than  using  the
boiler  as  a  kettle,  we  now  mounted  a  pumped
system onto the 'kettle' to conduct the hot water
away (and allow more accurate measurement of
energy capture rates).

This was to prove the rotational movement of the
Sun  and  to  confirm  the  theoretical  diminishing
gains either side of noon.

Again, the results corresponded as expected.

The Third and Fourth Series of Tests 
For  detailed  testing  over  the
Autumn  2008  and  Winter  2009
period, the third and fourth  series
used  a  fabricated  roller  set
(Illustration  25)  on  a  fabricated
pair of Virendeel steel arcs (right).

These  were  placed  on  a  timber
frame (Illustrations 23 & 24) set to
our  latitude  (51°)  and moved up
and down according to the season.
This  seasonal  movement  is
sinusoidal  which  could  be  driven
by  a  constant  velocity  motor
(circular movement translation).

The  roller  sets  were  moved
mechanically around the arcs in the
same way that a clock hand moves
around the face by a small  motor
device.  Note that this is a constant
velocity motion.

Again, the results corresponded very closely to the
expected collection rates.

Illustration 22:  Stage 2 tests

Illustration 23: Stage 4 test system

Illustration 25: roller assembly

Illustration 24:  Winter stage 4 tests (Feb 2009)



The photo right (Illustration 26) shows
an  evening  photograph:   The  Sun  is
above the houses on the left hand side.
It's  rays  are  being  reflected  by  the
mirrors  on  the  right  onto  the  panel
towards the centre-left.  

Some of these rays from the panel  are
then being reflected directly towards the
camera. 

Some notes on construction 
The mirror sets that I fabricated consist
of  a  timber  frame  (Illustration  28)  on
which flexible mounts are placed.  The
mirrors are then overlapped and screwed
on at each corner.  

The mirrors can easily be focused by adjusting the screws until the mirrors reflect back to the spherical
centre (Illustration 27).  Note that, on a commercial scale, there would be significant economies introduced
by using moulded forms rather than timber.

Test results
The rate of collection at close to the mid-Winter Solstice
at a 51° latitude equates to about one kilowatt hour per
day  per  square  metre  of  mirror  surface.   This  varies
depending on the collection temperature:  For instance,
if collected at 80C, the losses will be slightly higher than
if collected at 50C.  Although the rate of collection in
Summer  is  somewhat  higher,  one  would  probably
arrange mirrors for optimal collection only over the cool
season.

Note: The maximum power available to an 'end point'
spherical  collector  per  m2 of  mirror  equates  to  a  60°
rotation (4 hours).  Maximum theoretical Winter Solstice
in-beam power shown in yellow (illustration 29).  

For summer collection, the maximum power available in the UK is the equivalent area below the red line.
For Equatorial collection, the rates would be somewhat higher.

Illustration 28: Panel constructionIllustration 27: focusing

Illustration 26: Stage 3 tests:  Solar back-reflection

Illustration 29: High Latitude (51°) maximum
spherical in-beam power (example mirror
aligned North-South)



Winter Heat Usage
The mirror frame set shown in the pictures above
was only partially built out to about 4.5 m2 for a
sphere diameter of 5 metres.  In practice, a better
diameter would probably lie at the 6 to 7 metre
radius  point  and  the  mirror  frames,  being
exceptionally inexpensive, should be built out as
far as reasonably achievable.  The useful mirror
zone for this diameter (over six to eight hours of
sunlight) would be in the range of 20 or so square
metres (which equates to the boundary lines of the
lower  Winter  solstice  combined  with  the  upper
Autumnal Equinox).

In practice, this would be a 'slice' of mirrors about
3 metres high by 8 metres, or more, wide.  This
should be sufficient to easily generate Winter hot
water for one or possibly more residences (given a
large enough thermal store to account for cloudy
days).

Larger versions, or multiple sets, could provide heating and hot water and could also be built into the roof of
a residence.  Overlapping mirror tiles could also provide a certain degree of waterproofing.

EXTENDING THE PRINCIPLES

Equatorial power generation
If  we  now take  the  principles  diagram and  rotate  to  an  Equatorial
position (Illustration 31),  the  test  array  translates  to a seasonal  axis
combined with a daily rotation axis (Illustration 32):

The principle shown in Illustration 32 is exactly equivalent to the motion of the system shown in the test rig
photographs.  At the equator, the axis lies flat so can be built out to an array as indicated (Illustration 33).
This arrangement would then collect solar power at up to 4 kWh per square metre of mirror per day (but
probably a maximum in the region of 2.0-2.5 kWh).  The entire array could, at least theoretically, be driven
by one rotation motor and one lateral motor:

       Illustration 30: Seasonal spherical sweep at high latitude

                 Illustration 31: Equatorial Illustration 32: Simplified rotation system



The lateral and rotation motors could also be linked on plan to form a vast array of spherical slice collectors
capable of steam generation producing power of several gigawatt-hours per day.

The  arrangement  shown
right  (Illustration  34)
indicates  a  plan  of  a
spherical 'field' array:  Each
set  of  spherical  segments
focuses  to  a  collector
arranged  on  a  pole.   Each
pole  moves  laterally
according  to  the  season  to
maintain  the  alignment  of
focus.

The  small  array  field
indicated  here  is  70  metres
by  37  metres  composed  of
mirror segments some 9m x
4m and panes assumed to be
300mm x 300mm.

In the example above, water or oil would be passed along the central pole (up to down) with the first few
collectors heating the oil using maximum efficiency collectors.  The last two or three collectors in the series
would then heat to very high temperature but at a slightly less efficient rate.  This would be passed to the
building line (shown at the bottom) where it would be used for electrical turbine power generation or to
generate new fuels such as hydrogen.

Near-Equatorial Power Generation: 
If  we  now  take  the  same  arrangement  and  rotate  the  axis
(Illustration 35) by between 20 and 25 degrees, a similar array
can be obtained by using existing South facing slopes:  If the
slope of the ground equals the latitude, a 'flat' bank of arrays
identical to the equatorial array could be used.

In  the  example  indicated  below (Illustration  36),  the  mirror
arrays are placed on banking on a South facing slope.   The
banking  is  set  to  duplicate  the  latitude   The  rotational  and
lateral  driver  motors  are  then  housed  in  a  series  of  bank
footings towards the base.

Again,  this  arrangement  could  allow  large  arrays  of
inexpensive spherical collectors to be produced:  These would
add the capability of steam generation at an angle away from
the equator (see next page).

Illustration 33: Elevation

Illustration 34:   Solar 'field' Plan

       Illustration 35: 20° rotation  



Mass Scale Power Generation
If these solar fields were spread evenly throughout the equatorial zone at up to 30 degrees either side of the
equator, they could provide sufficient power to meet all the World's needs:  If a solar field were expanded to
1 square kilometre, approximately 30,000 to 50,000 fields of this area would be required to replace carbon
fuels.  This is based on the current world power consumption [15] of 15 Tera-watts per hour, and assuming
transmission and other inefficiencies reduce the collection rate to a net end consumer yield of 1kWh/m2 of
mirror per day.   Alternatively, fuels such as Hydrogen gas or Ammonia might be produced and exported for
World Consumption.

These  fields  would  therefore  take  up  a  relatively  small  area  and  could  be  located  in  desert  areas.  For
example, a world generation field situated in Kenya alone and producing enough power to service the World
between Noon GMT and GMT +6 hours and we estimate would require 3% to 5% of that country's surface
area.  For Kenya, the best location for this would be flat lands away from population in arid zones.

Based on the test results, the relative technical efficiency of such a system per square metre of mirror laid,
compared to parabolic focusing mirrors, is likely to be in the region of 40%.  Note however that the cost of
fixed mirrors laid flat in a bowl is likely to be significantly less than 40% particularly given the simple
focusing method and mass production scale.

Near-Equatorial Communal Heat Generation: 
Taking  an  axis  of  between  zero  and  about  25
degrees,  a  simple  framework  could  also  be
constructed to provide communal  heating,  water
and sterilization facilities (Illustration 37).

In the example indicated, two simple frames are
constructed  between  which  the  'ladder  arc'  is
slung.   Below  this,  a  set  of  spherical  mirrors
concentrate light onto the collector.

The concept would be to provide communal heat
for  hot  water,  cooking,  possibly  for  drying
purposes and also to provide occasional autoclave
facilities  (medical  sterilization).   It  could  also
potentially  be  used  for  drinking/industrial  water
purification in remote environments by re-cycling
heated water as a pre-heat for water to be treated
in the solar 'kettle'.

Refrigeration
Refrigeration could also be achieved using high pressure steam combined with an absorption machine (for
example using ammonia and hydrogen combined with a condenser, liquid heat exchanger, absorber, radiators
and a pressure equalisation vessel). 

Illustration 36: Elevation view on 20° rotation 

Illustration 37: Communal system



Low Cost Near Equatorial Heat & Sterilization 
Returning to the Equator, it should also be possible to make a very low cost apparatus using a simple frame
and mirrors (Illustration 39).

The same arrangement can also be used at near- equatorial positions (to
about 30 degrees) using a pole and rotation arm (Illustration 40).

High Latitude Whole House Heating 
Returning  to  high  latitudes,  it  may  also  be
possible to extend the principle into whole house
passive  heating  by  using  the  South  face  of  a
building as a solar collection array.
 
This proposed arrangement uses a series of arms
through which water is piped, the whole assembly
being driven by one pump, a jacking solenoid and
a daily rotation motor.

     Illustration 38: Equinox     Illustration 39: Simple bowl system

Illustration 40: Simple pole system

Illustration 41: House face system



SUMMARY 

This paper has outlined the theory and subsequent proof of a new form of solar collection using spherical
mirrors formed from flat segments.   

All of the components of the system
are simple and can be obtained from
existing mass manufactured products
or technologies.  

The mechanics of this system can be
made  to  rely  entirely  on  simple
timing  mechanisms  driven  at  a
constant  velocity.   Being  clock-
driven,  these  mechanisms  do  not
need  to  locate  the  Sun  in  order  to
concentrate its rays.

The  aim  of  this  method  of  solar
collection  is  to  provide  heat
gathering  at  lowest  capital  cost
relative  to  concentrated  power
received:   This  is  achieved because
flat plate mirrors on fixed mountings
are  a  fraction  of  the  cost  of  any
mirror system that must move.

These  principles  could  be  extended
to mass scale power generation.

Searches  by  the  United  Kingdom  Patent  Office  indicate  that  this  concept  is  new  and  novel.   Patent
applications  are  possible  worldwide  should  a  funder  wish  to  help  develop  this  work  for  one  or  more
countries.
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Illustration 42: Visual Summary of Principles
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