
0 043 082                     2 Description
axes perpendicularly intersecting with each' other at the centroid of the
Fresnel lenses. The present invention relates to a solar            The
advantages offered by the present inven- optical energy collector,
comprising a lens      tion are that a plurality of Fresnel lenses can be
system for concentrating sun beams and a sun    5   disposed without gaps
therebetween and can beam receiving system for introducing said sun
form substantially a big circular surface for sun beams into an
optical-conductor cable.             beam concentrating as a whole, which
results in Recently, energetic developments and re-        providing the
most effective arrangement of the search have been made in various fields
for        Fresnel lenses. In addition, the influence from effective
utilization of solar energy with a view    to   the wind can be prevented,
and gyrating mass to meeting the requirement of saving energy.       of the
Fresnel lenses may be reduced to a Examples of such prior art -approaches
can be      minimum. Therefore, according to the present found in FR-A-2
359 381 which discloses a          invention, the operation for tracking
the move-    - field of frustroconical collecting tubes each co-  ment of
the sun can be performed very quickly operating with a solar cell, in
FR-A-2 450    15   and smoothly. 465, disclosing conventional and Fresnel
type        The way of carrying out the present inven- lenses subdivided
into at least two elements       tion is described in detail below with
reference which can be stacked to a compact unit when        to several
'drawings which illustrate specific not in use and in DE-A-28 34 827 which
in          embodiments, in which: connection with a solar beam  collector
dis-   20     Fig. 1 is a front elevation diagrammatically closes a field
of closely spaced hexagonal mirror   illustrating the structure of one.
embodiment of elements. The present invention belongs to one     the solar
optical energy collector according to of the above developments and
research utiliz-     the present invention: Figs. 2 and 3 are side and ing
the radiative energy of the sun.              rear elevation views,
respectively of Fig. 1; and It is the object of the present 'invention to
25  'Fig. 4 is a rear elevation, similar to Fig. 3, of an provide an energy
collector of the type indicated  alternate embodiment of the solar optical
above which is of a compact and reliable design    energy collector
according to the present inven- at comparatively low costs.
tion: This object is met with- an energy collector of  Referring to the
drawings in detail, wherein the type indicated above which according to the
30   like numerals indicate like elements, there is invention is
characterized in that said lens       shown a solar optical energy
collector in system has a plurality of N=3n(n+ 1)+ 1 Fresnel    accordance
with  the  present  invention lenses each formed in the shape of a hexagon,
designated generally as symbol A. Solar optical with N-1 Fresnel lenses
being disposed around      energy collectors are mounted generally on the
one Fresnel lens positioned in the center of said   35   roof of a building
(not shown). The building may lens systems so that each side of an inward
be of any type, however, solar optical energy Fresnel lens adjoins one side
of an outward        collectors are especially suitable for use on Fresnel
lens, wherein n stands for a natural       residential homes. number; in
that said sun beam receiving system        The basic components of the
solar optical has a plurality of sun beam focusing members   40   energy
collector include a Fresnel lens system 'spaced from and rearward of said
lens system,     for concentrating sun beams and a sun beam each of said
sun beam  focusing members            receiving system for introducing said
sun beams corresponding to one of said Fresnel lenses,       being
concentrated into an optical-conductor with said lens system and said
receiving system    cable. being integrated with each other; in that a   45
Referring to Figs. 1 through 3, the reference transparent spherical capsule
is provided, in     numeral 1 represents a Fresnel lens formed of a which
said lens system  together with said         light transparent material,
such as plastic or receiving  system  are hermetically sealed, said
glass, used to concentrate sun beams. As lens system  together with said
receiving system   shown in Fig. 1, a Fresnel lens 1 formed in the being
turnably mounted around a vertical axis      shape of a hexagon placed in
the center of the and a horizontal axis, said axes perpendicularly
capsule. A plurality of Fresnel lenses 1, 1 intersecting each other at the
centroid of said    also formed in the shape of hexagons are dis-
integrated lens and receiving systems, and that    posed around said one
central Fresnel lens 1 so means are provided for causing said lens
that each side of said Fresnel lens 1 positioned system to track the
movement of the sun     55   in the center adjoins to one side of each of
the respective outer Fresnel lenses 1, 1 .... As a The inventive solar
energy collector over-      result, seven Fresnel lenses in all are
utilized. comes the defects of the prior techniques. It      The Fresnel
lenses forming the lens system are solves the problems, firstly, by
providing a novel  quite the same in their dimensions and are arrangement
of Fresnel lenses, each lens having   60   made with same material. In the
rearward side the shape of a hexagon, arranged without gaps      of each
Fresnel lens 1 sun beam  focusing therebetween; secondly, by using a trans-
members 2, 2... forming the receiving system parent spherical capsule which
hermetically        are disposed at regular intervals from  the 



includes the Fresnel lenses; and thirdly, by turn-  Fresnel lenses,
respectively. Said sun beam ably mounting the Fresnel lenses around two
65   focusing member 2 are intended to focus sun 2    3                 .0
043 082                     4 beams which are concentrated by means of the
efficency of solar energy concentration is Fresnel lenses 1.
achieved. As the whole concentrating surface of The sun beams received by
said sun beam       the lens system is substantially a big circle, the
focusing members 2, 2... are guided to a            present invention
results in the most effective desired position (not shown in the drawings)
5    arrangement of the Fresnel lenses. In addition, through
optical-conductor cables 3, 3..., and    since the individual Fresnel lens
1 has the then they are directly used as illuminating rays  focusing member
2, respectively, the focal or they are utilized after they have been con-
distance of this lens system becomes remark- verted to electric energy,
thermal energy or the  ably shorter than that of the conventional lens
like.                                      10   system with a single big
Fresnel lens. Con- As shown in Figs. 2 and 3, the Fresnel lenses
sequently, the present invention provides a very 1 and the sun beam
focusing members 2 are       compact solar optical energy collector.
integrally connected with each other by con-       As can be seen in Figs.
2 and 3, the lens necting rods 4. Holding plates 5a, 5b and 5c are  system
together with the receiving system are respectively provided to fix said
lens and   15   hermetically sealed in a transparent spherical receiving
systems. Reference numerals 6, 7, 8,   capsule 13, so as to prevent the
influence of the 9 and 10 respectively represent supporting       wind upon
the latter. Since the lens system and arms, which are connected to the
holding plates  the receiving system are sealed against the sur- 5a and 5c,
a turnable vertical shaft, a vertical  roundings, dust or chemical
substances stick- motor, a radial bearing and a thrust bearing. The   20
ing to the lens system and disturbance of the above mentioned lens and
receiving systems       automatic sun tracking operation by wind are are
supported by the vertical shaft 7 through    completely prevented.
Therefore, the lens the supporting arms 6, and can be turned,        system
will not be polluted and efficiency will around the axis of the vertical
shaft 7.         not be lowered by such substances, nor its Reference
numerals 11 and 12 represent a   25   collecting  efficency  be  reduced.
In  the turnable horizontal shaft and a horizontal motor,  Temperate Zone,
the temperature within the respectively. Said horizontal motor 12 is
capsule 13 does not rise so much. This is provided on the holding plate 5a
and or 5c so as  because the capsule 13 has a  big radiating to turn the
lens and receiving systems around    surface per se, and the collected
solar optical the axis of the horizontal shaft 11.       30   energy is
transported by means of the optical As a result of the above mentioned
construc-   conductor cable 3, and the remaining solar tion, the operation
of causing the Fresnel lenses  energy which has failed to impinge on the
lehs to automatically track the movement of the sun   system  will pass
through the transparent so as to effectively collect solar energy, can be
capsule 13 toward the surroundings, therefore, performed by detecting the
position of the sun   35   solar energy is not accumulated within the by
means of the detecting device (not shown),    capsule 13. Contrary to the
above, in the Torrid and by controlling the vertical and horizontal   or
Frigid' Zone, the temperature within the motors 8 and 12 in accordance with
the output    capsule should. be controlled. signals produced by said
detecting device.         Furthermore, according to the present inven-
Although the invention has been described   40   tion, the lens system
together with the receiv- with respect to an embodiment provided with
ing system are turnably mounted around the seven Fresnel lenses, it is to
be understood that  vertical and horizontal shafts 7 and 11 per- the
present invention is not limited to said     pendicularly intersecting with
each other at the specific embodiment. For example, in addition    centroid
of integrated both systems, so as to to the embodiment illustrated in Figs.
1 through   45   minimize gyrating mass of said integrated both 3,
additional twelve Fresnel lenses can be dis-  systems. Said centroid of
integrated both posed around the seven Fresnel lenses so that    systems is
substantially positioned at the center the number of Fresnel lenses amounts
to nine-    of said spherical capsule 13. The operation of teen in all.
Still further, in addition to the above,  automatically tracking the
movement of the sun another eighteen  Fresnel lenses can  be   50   can be
performed very quickly and smoothly. disposed around the nineteen Fresnel
lenses, so  Since the axis 7 and 11 respectively pass that the number of
Fresnel lenses amounts to    through the centroid of integrated both of
said thirty-seven in all. In a general sense, the     systems, the Fresnel
lenses can collect solar constructive number N of the Fresnel lenses
energy uniformly. The gyration torque thereof according to the present
invention can be   55   can be reduced to a minimum, and the respond-
derived from the following equation:            ing action of the solar
optical energy collector can be effected quickly. 



N=3n(n+1)+1                          In view of the fact that the turning
angle of the lens system extends over [err], the solar wherein n stands for
a natural number.     60   optical energy collector of the present inven-
As stated above, according to the present     tion may be utilized, for
example, in either the invention, a plurality of hexagonal Fresnel
Northern or Southern hemisphere. Also, when lenses. which can be disposed
without gaps       said collector is mounted on ships or the like,
therebetween, acts as a single lens having a     the collector can be
utilized without any trouble, configuration similar to a circle and thus a
high   65   as the direction of the bow of said ship, on 3    5
0 043 082                      6 which the solar optical energy collector
is         3. A solar optical energy collector as claimed usually mounted,
can be entirely disregarded.    in claim 1, in which said centroid of said
lens Fig. 4 is a rear elevation showing an alter-   system together with
said receiving system is nate embodiment of the present invention. As
positioned substantially at the center of said [err] seen from the drawing,
the capsule 13 is   5   spherical capsule (13). divided along a horizontal
plane 1 3a-13a          4. A solar optical energy collector as claimed
passing  substantially  through  the  center      in claim 1, in which said
capsule (13) is divided thereof.
along a horizontal plane (1 3a-1 3a) passing In the case of the embodiment
shown in Figs.   substantially through the center thereof. 1 through 3, the
inlet diameter [err] of the   10 spherical capsule 13 should be designed
larger    Patentanspruche than the maximum width [err] of the lens system,
1. Kollektor fur Sonnenlichtenergie mit so as to receive the lens system et
al within said  einem Linsensystem zum B(indeln der Sonnen- spherical
capsule. Thus, the diameter of such     strahlen und mit einem
Sonnenstrahl-Emp- spherical capsule 13 becomes considerably  15
fangssystem  zum  EinfOhren dieser Sonnen- large in size.
strahlen in ein optisch leitendes Kabel, dadurch Contrary to the above,
according to the alter-  gekennzeichnet, daB das Linsensystem eine An- nate
embodiment shown in Fig. 4, the dia-         zahl von N=3n(n+1)+1
Fresnel-Linsen (1) auf- meter of the spherical capsule 13 can be suffi-
weist, von denen jede in Form eines Sechsecks ciently designed with a
slightly larger diameter   20   ausgebildet ist, wobei N-1 Fresnel-Linsen
(1) than the maximum width L. of the lens system.     rund um eine Linse
(1) angeordnet sind, die im Consequently, the spherical capsule 13 of Fig.
4  Zentrum  des Linsensystems angeordnet ist, becomes smaller in comparison
with that of        derart, daB jede Seite einer inneren Fresnel- Figs. 1
through 3. Furthermore, since the         Linse (1) an eine Seite einer
iu~eren Fresnel- assembling and maintenancing operations of   25   Linse
angrenzt, wobei n fuir eine ganze Zahl the collector can be performed after
the upper    steht- daB das Sonnenstrahl-Empfangssystem half of the
spherical capsule 13 has been         mehrere
Sonnenstrahl-Fokusierelemente  (2) removed, said operations are quite easy.
Manu-    aufweist, die im Abstand von dem  LinsenA facturing of the
collector is also easy.          system  und hinter diesem  angeordnet
sind, 30   wobei jedes der Sonnenstrahl-Fokusierele- Claims
mente einer der Fresnel-Linsen (1) entspricht und wobei das Linsensystem
und das Emp- 1. A solar optical energy collector, com-       fangssystem
miteinander integriert sind: daB prising a lens system  for concentrating
sun      eine transparente sphirische Kapsel (13) vorge- beams and a sun
beam receiving system for   35   sehen ist, in der das Linsensystem
zusammen introducing said sun beams into an optical-con-   mit dem
Empfangssystem hermetisch dichtend ductor cable, characterized in that said
lens     eingeschlossen ist, wobei das Unsensystem zu- system has a
plurality of N=3n(n+ 1 )+ 1 Fresnel  sammen mit dem Empfangssystem derart
mon- lenses (1) each formed in the shape of a          tiert ist, daB es um
eine vertikale Achse und um hexagon, with N-1 Fresnel lenses (1) being dis-
40   eine horizontale Achse (7 und 11) drehbar ist, posed around one
Fresnel lens (1) positioned in   wobei die Achsen  einander senkrecht im
the center of said lens system so that each side  Massenzentrum der
integrierten Anordnung aus of an inward Fresnel lens (1) adjoins one side
of  Linsen- und Empfangssystem kreuzen; und daB an outward Fresnel lens
(1), wherein n stands     Einrichtungen vorgesehen sind, um das Linsen- for
a natural number; in that said sun beam   45   system  der Bewegung der
Sonne folgen zu receiving system has a plurality of sun beam      lassen.
focusing members (2) spaced from and rear-           2. Kollektor fir
Sonnenlichtenergie, wie er in ward of said lens system, each of said sun
beam   Anspruch 1 beansprucht ist, bei dem die trans- focusing members
corresponding to one of said     parente spharische Kapsel aus Kunststoff-
Fresnel lenses (1), with said lens system and   50    material hergestellt
ist. said receiving system  being integrated with         3. Kollektor fOr
Sonnenlichtenergie. wie er in 



each other; in that a transparent spherical       Anspruch 1 beansprucht
ist, bei dem  des capsule (13) is provided, in which said lens
Massenzentrum der integrierten Anordnung aus system together with said
receiving system are    Linsensystem und Empfangssystem im wesent-
hermetically sealed, said lens system. together   55   lichen im Zentrum
der spharischen Kapsel (13) with said receiving system  being turnably
liegt. mounted around a vertical axis and a horizontal      4. Kollektor
fur Sonnenlichtenergie, wie er in axis (7 and 1 1), said axes
perpendicularly inter-  Anspruch 1 beansprucht ist, bei dem die Kapsel
secting each other at the centroid. of said inte-  (13) in einer
horizontalen Ebene (13a-13a) grated lens and receiving systems: and that
60   geteilt ist, die im wesentlichen durch das Zen- means are provided for
causing said lens          trum der Kapsel geht. system to track the
movement of the sun. 2. A solar optical energy collector as claimed
Revendications in claim 1, in which said transparent spherical capsule (13)
is formed of a plastic material.    65  1. Collecteur d'energie solaire
optique. corn- 4    5                 0.043 082                       6
which. the solar optical energy collector is        3. A solar optical
energy collector as clairried usually mounted, can be entirely disregarded.
in claim 1, in which said centroid of said lens Fig. 4 is a rear elevation
showing an alter-   system together with said receiving system is note
embodiment of the present invention. As     positioned substantially at the
center of said [err] seen from the drawing, the capsule 13 is   5
spherical capsule (13). divided along a horizontal plane 1 3a-1 3a.
4. A solar optical energy collector as claimed passing  substantially
through  the  center      in claim 1, in which said capsule (13) is divided
thereof.                                         along a horizontal plane
(13a-13a) passing In the case of the embodiment shown in Figs.
substantially through the center thereof. 1 through 3, the inlet diameter
[err] of the   10 spherical capsule 13 should be designed larger
Patentanapruche than the maximum width [err] of the lens system,       1.
Kollektor fur Sonnenlichtenergie  mit so as to receive the lens system et
al within said  einem Linsensystem zum Bindeln der Sonnen- spherical
capsule. Thus, the diameter of such    strahlen und mit einem
Sonnenstrahl-Emp- spherical capsule 13 becomes considerably   15
fangssystem  zum  Einfihren dieser Sonnen- large in size.
strahlen in ein optisch leitendes Kabel, dadurch Contrary to the above,
according to the alter-  gekennzeichnet, daS das Linsensystem eine An- nate
embodiment shown in Fig. 4, the dia-        zahl von N=3n(n+1)+1
Fresnel-Linsen (1) auf- meter of the spherical capsule 13 can be suff-
weist, von denen jede in Form eines Sechsecks ciently designed with a
slightly larger diameter  20   ausgebildet ist, wobei N-1- Fresnel-Linsen
(1) than the maximum width [err] of the lens system.    rund urn eine-Linse
(1) angeordnet sind, die imr Consequently, the spherical capsule 13 of Fig.
4  Zentrum  des Linsensystems angeordnet ist, becomes smaller in comparison
with that of       derart, daB jede Seite einer innerern.Fresnel- Figs. 1
through 3. Furthermore, since the         Linse (1) an eine Seite amer
iuBeren Fresnel- assembling and maintenancing operations of  25 the
collector can be performed after the upper   Linse angrernt, wobei n fir
amae ganz-. Zahl steht; daB das Sonnenstrahl-Empfangssystem half of the
spherical capsule 13 has been         mehrere
Sonnenstrahl-Fokusierelemente  (2} removed, said operations are quite easy.
Manu-    aufweist, die im Abstand von dem  Linsenw facturing of the
collector is also easy.          system  und hinter diesem  angeordnet
sind,  . wobel jedes der Sonnenstrahl-Fokusietele- Claims
mente einer der Fresnel-Linsen (1) entspricht und wobei das Linsensystem
und das Emp- 1. A solar optical energy collector, com-     fangssystem
miteinander integriert sind; daB prising a lens system  for concentrating
sun     ine transparente sphirische Kapsel (13) vorge- beams and a sun beam
receiving system for   35   sehen ist, in der das Linsensystem zusammen.
introducing said sun beams into an optical-con-   mit dem Empfangssystem
hermetisch dichtend ductor cable, characterized in that said lens
eingeschlossen ist, wobei das Linsensystem zu- system has a plurality of
N=3n(n+1)+1 Fresnel    *sammen mit.dem Empfangssystem derart mon- lenses
(1) each formed in the shape of a          tiert ist, dal es um eine
vertikale Achse und um hexagon, with N-1 Fresnel lenses (1) being dis-   4
eine horizontale Achse: (7 und 11) drehbar ist, posed around one Fresnel
lens (1) positioned in   wobei die Achsen  einander senkrecht im the center
of said lens system so that each side  Massenzentrum der integrierten
Anordnung aus of an inward Fresnel lens (1) adjoins one side of  Linsen-
und Empfangssystem kreuzen; und daB an outward Fresnel lens (1), wherein n
stands     Einrichtungen vorgesehen sind, um das Linsen- 



for a natural number; in that said sun beam    45   system  der Bewegung
der Sonne folgen zu receiving system has a plurality of sun beam
lassen. focusing members (2) spaced from and rear-          2. Kollektor
fir Sonnenlichtenergie, wie er in ward of said lens system, each of said
sun beam   Anspruch 1 'beansprucht ist, be! dem die trans- focusing members
corresponding to one of said     parente sphdrische Kapsel aus Kunststoff-
Fresnel lenses (1), with said lens system and   50    material' hergestellt
ist. said receiving system  being integrated with        3. Kollektor fOr
Sonnenlichtenergie, wie er in each other; in that a  transparent spherical
Anspruch 1 -beansprucht ist, bei dem  das capsule (13) is provided, in
which said lens      Massenzentrum der integrierten Anordnung aus system
together with said receiving system are    LinsensystemvHnd Empfangssystem
im wesent- hermetically sealed, said 'lens system. together  55   lichen im
Ze.t-rum der spharischen Kapsel (13) with said receiving system  being
turnably       liegt. mounted around a vertical axis and a horizontal
4. Kollektor fur Sonnenlichtenergie, wie er in axis (7 and 1 1), said axes
perpendicularly inter-  Anspruch 1 beansprucht ist, bei dem die Kapsel
secting each other at the centroid of said inte-  (13) in einer
horizontalen Ebene 1 3a-1 3a) grated lens and receiving systems; and that
60   geteilt ist, die im wesentlichen durch das Zen- means are provided for
causing said lens         trum der Kapsel geht. system to track the
movement of the sun. 2. A solar optical energy. collector as claimed
Revendications in claim 1, in which said transparent spherical capsule (13)
is formed of a plastic material.  5     1. Collecteur d6nergie solaire
optique, com- 4    7                  0 043062                        8
prenant un systeme de lentilles pour con-          ledit systeme de
reception sont enferm6s her- c; -rer les faisceaux solaires et un systbme
de     metiquement, ledit systeme de lentilles avec &  ,Ption de faisceaux
solaires pour introduire     ledit systeme do recoption etant montes pour
lesdits faisceaux solaires dans un cable A con-     tourner autour d'un axe
vertical et d'un axe hori- ducteurs optiques, caracterise en ce que ledit
s    zontal (7 et 11), lesdits axes so coupant per- systeme de lentilles
comporte N=3n(n+l )+1          pendiculairement entre eux au centre desdits
lentilles de Fresnel (1) chacune en forme d'un      systemes de lentilles
et de reception int6gres et hexagone. avec N-1 lentilles de Fresnel (1)
dis-    en co qu'un dispositif est prevu pour que ledit posees autour d'une
lentille de Fresnel (1) posi-   systeme de lentilles suive le mouvement du
tionn6e au centre dudit systeme de lentilles de    t    soleil. maniere que
chaque cMte d'une lentille de              2. Collecteur d'energie solaire
optique selon Fresnel interieure (1) se trouve contre un cMte     la
revendication 1, dans lequel ladite capsule d'une lentille de Fresnel
exterieure (1), odl n est  spherique transparente (13) est faite d'une un
nombre entier; en ce que ledit systeme de        matiere plastique.
reception  de  faisceaux  solaires  comporte ,         3. Collecteur
d6nergio solaire optique selon plusieurs elements (2) de focalisation  de
la revendication 1, dans lequel ledit centre dudit faisceaux solaires
espaces dudit systAme de         systeme de lentilles avec ledit systeme de
lentilles et A l'arriere, chacun desdits elements   reception est
positionne pratiquement au centre de focalisation des faisceaux solaires
corres-      de ladite capsule spherique (13). pondant A l'une desdites
lentilles de Fresnel (1).   20  4. Collecteur d'6nergie solaire optique
selon avec ledit systeme de lentilles et ledit systAme    la revendication
1, dans lequel tadite capsule de reception integres entre eux; en co qu'une
(13) est divisee le long d'un plah, horizontal capsule sph6rique
transparente (13) est pr6Vue,     (13a-13a) passant pratiquement par son
dans laquelle ledit systeme de lentilles avec       centre. 25 30 35 40 45
55 60 65 5    


