P 44817 W1 Description Solar nodule systemwth
support structure 5[ 0001] The invention relates to a
sol ar nodul e system having a support structure and at

| east one solar nodul e el ement or reflector elenent -
whi ch can be arranged on the support structure. Sol ar
nodel g4systis such as these pre used as photovol taic
systens and 10 thermal solar collector systenms in

w dely different enbodinents. For sinplicity, in the
present case, the expression solar nodul e covers both
phot ovol tai ¢ nodul es and thermal solar collector

modul es. 15[ 0002] Lai d- oB®PCEIEAN cati on DE 100 41

271 Al di sehasesoaul®afyskewenioh sabpord adduBgure
conposed of self-supporting sheet-netal panels, to the
out si de of which a photovoltaic nodule which is
Prof@eid Byreadnggnéiotovelatrs | &yer eohposeepe System
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flexible.co site filmover the entir. ea,.
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f | sgmandimestippofor] Hiewlbyipy essnngher rrgesfvease, the
bongigi@ss@bni N R1sel f nadhesi veghed mdh afidtovoltaic

descrijhed respectively i.n_|aid-open spegification WO

01 RS AR B e B Ec P LTy O U5 853,729

Bl . [0003] Laid-open specification GB 2 340 993 A
15desgigdzes aaphob ol t b isticdetivbhe DR Whiboh ainodube a1

nmount i.s formed copprising a lower, flat.steel plate,
i S B8 T RIBA°SE ot Ghe Foner P of
t hesdlft-enppsitimn oheearrnataul ardnwl svate? i Bheapgtside of
pr afdiled d npio€rdugatedoshare Wialdi Ngs apdsedctenth@nan
upper. fl at st eel Elate glaced Qg{eon and a . lastic
pht6WEI COVETEIEt LA RABTPREE. & -2 nblfth T 1 "hp i P&S
20t 0 itsheappdped - stPeedyHieat evithhecdivliadwedudten twiilicls igpgion
gorét}ﬁdogetﬂh@d' tRepp Ofi:sJ el(lieﬁﬁeeir% p't@k@mgf@;(}m |'J:g>n'd{i1@tive
uct an e. upper e plate act.as cool.in uct s.
| OGOATSRE TSt Rnboin, Shsdr foF P bnPAGN Eordentioar gL sa -
f | ahemodiickospdtens, oodudat r aeyng kol arppiichd e to  the
SYy$le§ lcgige als%@eﬁ”m@@émebﬁh@i lé%e,afq:rlegggﬂﬁl Rofbob e
2580-f(::'&m %ver_ tt?lgu%ntg¥geér<§ae.e élonrlileaxra%oetov%tltay? module
laminates for mounting flat on a support layer by
pressing or adhesive bonding, or in a self-adhesive
embodiment, are described respectively in laid-open
specification WO 01/67523 Al and patent specification
30 US 6,553,729 B1.

[0003] Laid-open specification GB 2 340 993 A
describes a photovoltaic structure in which a module
mount is formed comprising a lower, flat steel plate, a
35 steel plate arranged at a distance from it with the
interposition of an insulating material and profiled in
a corrugated shape forming a duct, and an upper flat
steel plate placed thereon, and a photovoltaic flat



10 | ai d- open .specification 2003/0201007 A, and of the
par abolic concentrator type, see for exanple patent
specification US 5, 344,496 and the Conference
Proceedings Articles by C. K Watherby et a/.,

Furt her Devel opnent and Field Test Results of Two 15
LoweMag &17 ado1Cost Par abol i c- Tr cugh PV Concentrators,
2nd Worl d Conference and Exhi bition on Photovoltaic
Sol ar- Energy Conversion, July 6 to 10, 1998, Vi enna,
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chesenasc hddeateeshe support profile supports itself
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support profile and/or reflector-supporting profile to
P 44817 WOl- 4 - be joined together at the side to
produce relatively |large support areas, in which case,
dependi ng on the system design, the support profiles
may be plugged directly to one another Or nay be

pl uggedsontigoian 5 internmediagte-connecting profile.
The termnating profile can be used to achieve a
respectively desired side edge term nation.
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25 connecting profile can also act as a heat

di ssipation body. [0013] In a further refinenment of

the invention as clainmed in claim®6, the plug-in

profile on the 30 |ongitudinal side is designed such

that a respective support profile can be fitted

bet wedd8liowst ati onary connecti Ag profiles and can be

renoved. In consequence, each of the support profiles

can be renoved individually froman assenbl ed sol ar
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[0010] Furthermocre, the invention can also
advantageously ke used, for example, for systems of the
30 parabolic concentrator type. In a corresponding

development for this purpose as claimed in claim 3, the
respective support profile has a parabolic reflector
functional area, which 1s associated with a solar
module element which is arranged or formed on a front
35 face of a connecting profile or terminating profile
which is attached to the support profile at the side.
This results in the radiation being reflected at the

side from the reflector of the support profile forward



and with a thermally conductive rib structure on the
rear face, [0020] Figures 2 and 3 show cross-sectiona
views of 5variants of the support profile shown in
Figure 1, [0021] Figure 4shows a cross section through
a support profile variant
wi th a4si7derolOpl ug-in profid e f-or direct coupling on
further support profiles, [0022] Figures 5 and 6 show
cross sections through in

eac&tc@sghenesot %hfﬂlﬂé'éﬁﬂg e&8£¢$f6£§ Qh adechere, in a

term nation of e support profi S igure 4,
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terdy,n. '12%859&:5 fgpr%sco%%’gl&”efén%%{ ¢es 5 and 6,

30[00 i gure a cross section through a
variant of the support profile fromFigure 4 with a
gr efatoan 1pr ohi l=e deptied nrebfen@heigr | BEprofd | eneesion as
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case one tern1nét|n
are formed on the support profile and/or on the

connecting profile, and/or the plug connection of the
plug-in profile and/or the terminating profile are/is
in the form of a heollow chamber or chambers, which can
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contribute to the support structure being more robust.
Furthermore, 1if required, the hollow chambers can be
used to pass through a liquid or gasecus cooling
medium, for better cooling or, 1f necessary, for

heating the system, and/or as line/cable ducts.

[0012] In one advantageous refinement of the invention
as claimed in claim 5, the connection of the connecting
profile to the support profile 1is designed to be
thermally c¢onductive so¢  that, if required, the
connecting profile can also act as a heat dissipation
body. ‘

[0013] In a further refinement of the invention as
claimed in «claim 6, the plug-in profile on the
longitudinal side is designed such that a respective
support profile can be fitted between two stationary

connecting profiles and can be removed. In consequence,

each of the support profiles can  be removed
individually from an assembled solar module system
without likewise having to remove adjacent connecting
or support profiles for this purpose, thus making it

very simple to replace one support profile.



for the side plug-in profiles of P 44817 Wo1 - 8 -

t he support profile shown in Figure 9, [0027] Figure

12 showsacrosssecti ont hrought he 5

support profil eshowni nFi gur e9,

wi t hpl ugged-onterninating profiles as shown in Figures
10 and4d07 [W28] Figure 13 - 6 -
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f0014] In & further refinement of the invention as
claimed in claim 7, pairs of terminating profiles are
provided, by means of which prefabricated units
provided with terminating profiles at the sides can be
connected to one another in a rainproof manner to form
relatively large units, by the terminating profiles
being designed such that two mutually adjacent
terminating profiles in each case engage in one
another, in a rainproof manner, 1in the form of an

overlapping roof-tile connection or labyrinth seal.

[0015] ¥In one development of the invention which is
advantageous from the manufacturing point of view, as
claimed in claim 8, the support profiles are in the
form of extruded profiles, strand-drawn profiles ox

roll-formed profiles.

[00le] Advantageous materials for the support profiles

are specified in claim 9.

{0017] 1In a development of the invention as claimed in
claim 10, the plug-in profile and/or the connecting
profile are/is designed to connect in each case two
support profiles with an aligned useful face, forming a
continuous solar module/reflector useful surface. This
makes it possible to produce solar module and/or
reflector useful surfaces which are extended in the
width direction over a plurality of support profiles,
without any significant lateral interruption and

without steps.

f0018] Advantageous embodiments of the invention will
be described in the following text and are illustrated

in the drawings, in which:

[001¢] Figure 1 shows a «c¢ross section through a
support profile with a module
contact surface on the front face
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showsacr osssect i ont hr ougha
supportstructureconprisingfour support profiles as
shown in Figure
si determ nati ngprofil esasshown 15 in Figures 10 and
11, 20 [0029] Figures 14 and 14A

eachshisiac wosssect i onal vi ewof af urt hervari ant of t he
suppor t profil eshowni nFi gur e4,
respectivel yw t hout andwi t h

[0020]

[0021]

{00227

[0023]

[0024]

[0025]

(0026}

9 plugged onto one anot her, and the

and with a thermally conductive rib

structure on the rear face,

Figures 2 and 3 show cross-sectional views of

Figure 4

variants of the support profile

shown in Figure 1,

shows a c¢ross section through a
support profile variant with a side
plug-in profile for direct coupling
on further support profiles,

Figures 5 and 6 show c¢ross sections through in

Figure 7

Figure 8

Figure 9

each case one terminating profile
for side termination of the support

profile shown in Figure 4,

shows a c¢ross section through the
support profile shown in Figure 4,
with tTerminating profiles as shown

in Figures 5 and 6 plugged on,

shows a cross section through a
support structure with three
support profiles coupled to one
another, as shown in Figure 4, and
with side terminating profiles as

shown in Figures 5 and 6,

shows a cross section through a
variant of the support profile from
figure 4 with a greater profile

depth in the plug-in profile area,

Figures 10 and 11 show a cross section of in

each case one terminating profile
for the side plug-in profiles of



hol | owchanber sandwi t han i ndi vi dual | yfittedsol arnodul e,
wi t hFi gur el4showi ngan associ at edt er mi nati ngprofil eon

25 [0030] Figures 15 thel eft, andanassoci at ed

connecting profile on the right,in the formof an

expl oded view, and 15A eachshowacr oss-sectional 30

Vi et h4 ouighaar t of asupport - 8 -
structurew t hsupportprofil esas shown in Figure 14

pl ugged onto one anot her, and, respectively, a

vari antw t hahol | owchamher Qip38rt profile shown in Figure
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(0027}

(00281

[0029]

[0030]

[6031]

Figure 12

Figure 13

9,

shows a cross section through the
support profile shown in Figure 9,
with plugged-on terminating
profiles as shown in Figures 10 and
11,

shows a <c¢ross section through a
support structure comprising four
support profiles as shown in Figure
9 plugged onto one another, zand the
side terminating profiles as shown

in Figures 10 and 11,

Figures 14 and 14A each show a cross sectiocnal

view of a further wvariant of the
support profile shown in Figure 4,
respectively without and with
hollow chambers and with an
individually fitted solar module,

with Figure 14 showing an
associated terminating profile on
the left, and an associated

connecting profile on the right, in

the form of an exploded view,

Figures 15 and 15A each show a cross-sectional

view through a part of a support
structure with support profiles as
shown in Figure 14 plugged onto one
another, and, respectively, a
variant with a hollow chamber on

the rear face,

Figures 16 to 23 show cross—-sections through

modified embodiments of the



the rear face, [0031] Figures 16 to 23

showcr oss-secti onst hr ough nodi fi edenbodi ment softhe P
44817 WOLl- 9 - 5 [0032] Figure 24 connecting

profil eshowni nFigure 14, w t hdifferentreinforcing
profile shapes and profile depths,
shows4éBbvsgiGlect i onal vi ew t Ardught wosupport profil es, as
shown in Figure 14, whi ch have been

pl uggedt oget her byneansoft he connecti ng

profil eshowni nFi gure Innecting profile shown in Figure

14, with different reinforcing

profile shapes and profile depths,

5 [0032]1 Figure 24 shows a cross—-sectional view
through two support profiles, as
shown in Figure 14, which have been
plugged together by means of the
connecting profile shown in Figure

10 22,

[0033] Figure 25 shows a cross section through a
solar module support profile for a
photovoltaic system of the V-trough

15 concentrator type,

[0034] Figure 26 shows a cross section through a
connecting profile with a reflector
functional area for coupling

20 support profiles as shown in Figure

25 to one another,

f0035] TFigure 27 shows a cross section through a
detail of a support structure for a

25 photovoltaic system of the V-trough
concentrator type with the support

profiles as shown in Figure 25 and

the connecting profiles as shown in

Figure 26,
30
[0036] Figures 28 and 28A each show a c¢ross sectiocn
through a wvariant of the support
profile shown in Figure 25 for a
further photovoltaic system of the
35 V~trough concentrator type,

respectively without and with

hollow chambers,



22,

V-trough 15

[ 0033] Figure 25 showsacrosssectiont hrougha sol ar
nodul esupport profilefor a photovoltaic system of the

concentrator type, [0034] Figure 26

showsacr osssecti ont hrougha connecting profile wth a
refl ector functional areaf orcoupling
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[0037] TFigure 29
(0038} Figure 30
[0038] Figure 31
[0040] PFigure 32
[0041]

f0042]

[0043]

- 10 -

shows a c¢ross section through a
connecting profile for the support

profile shown in Figure 28,

shows 2 cross—sectional view
corresponding to Figure 27 for the
system variant with the support
profiles as shown in Figure 28 and
the connecting profiles as shown in

Figure 29,

shows a plan view of a photovoltaic
system of the V-trough concentrator
type based on the system variant
shown in Figure 30 with five solar
module support profiles which are
plugged to one another via the
connecting profiles with a

reflector function,

shows a cross-sectional wview along

the line I-I in Figure 31,

Figures 33 and 34 show c¢ross sections through

Figure 35

Figure 36

in each case one of two pairs of
terminating profiles, which are
designed for rainproof connection,

shows a cross section through a
rainproof connection produced by
the two terminating prefiles shown

in Figures 33 and 34,

shows a cross secticon through two
adjacent support prefiles of the
type shown in Figure 9, which are
joined to one another at the side

in a rainproof manner by two pairs



20

support profiles as shown in Figure [0035]

Figure 27 25 to one anot her,

showsacr osssecti ont hrougha detail of a support
structure for a 25 phot ovol tai ¢ system of the
V-trough concentrator typew tht hesupport profiles
asshowngih weilgur e25and t he -cannecting profiles as
shown in 30
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of terminating profiles similar to
those shown in Figures 33 and 34,

[0044] Figure 37 shows a cross section through a
support profile with parabeclic

reflector areas,

[0C45] Figure 38 shows a c¢ross section through a
connecting profile with a solar
module element integrally formed on

the front face, and

[0046] Figure 39 shows a «cross section through a
detail of a support structure for a
solar module system of the
parabolic concentrator type with
the support profiles shown in
Figure 37 and the connecting

profiles shown in Figure 38.

[0047] Various exemplary embodiments of the invention
will be explained in more detail in the following text
with reference to the drawings, and identical or
functicnally edquivalent components are provided with
the same reference symbol in each of the drawings, for

the sake of clarity.

[0048] Figures 1 to 3 idllustrate suppert profiles
which are suitable, for example, for photovoltaic
systems integrated in shade laminate installations. On
the front face, a support profile 1 as shown in Figure
1 has a module contact surface 2 on which a
conventional photovoltaic module, which is not
illustrated, can be mcounted. On the rear face, the
support profile 1 has a heat dissipation structure,
directly opposite the module contact surface 2, in the
form of longitudinally running thermally conductive

ribs 3 which are each provided with grooves or are



Figure 26, [0036] Figures 28 and 28A

eachshowacr osssecti on throughavari ant of t hesupport
profil eshowni nFi gure25fora further photovoltaicsystem
of the 35 V-troughconcentratortype,

respectivel ywi t houtandwi th hol | ow chanbers, P 44817
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profiled in the form of corrugated lines in order to
increase the surface area on their side surfaces. On
the leongitudinal side, the support profile 1 is
terminated by edge profiling 4 which in each case has
an opening 5 for the intreduction of self-tapping
screws, 1in order to fix the support profile 1, in a
manner which is not shown, in its end area, for example
to a moving laminate holder, when the support profile 1
is used as a shade laminate with an integrated

photovoltaic function.

[0049] A support profile 6 illustrated in Figure 2
corresponds to the support profile 1 illustrated in
Figure 1 with the excepticn of a modified side edge
profiling 4a, as shown, which is likewise provided with
openings 5a for the introduction of self-tapping
screws. A support profile wvariant 7, as illustrated in
Figure 3, corresponds to the support profile 1
illustrated in Figure 1 with the exception of modified
side edge profiling 4b, as shown, and hollow-duct
profiling 8, which is provided laterally centrally and
has an associated hollow duct 8a. The laterally central
hollow-duct profiling 8 coeontributes to  increased
longitudinal stiffness of the support preofile 7, and
the hollow duct 8a can optionally be used, for example,
for electrical lines or a cooling flow medium to pass

through it.

[0050} As shown 1in Figures 1 to 3, the support
profiles 1, 6, 7 can be produced by low-cost
large-scale production methods such as extrusion,
strand drawing oxr roll forming from a thermally
conductive material such as aluminum, magnesium,
stainless steel, galvanized steel, thermally conductive
plastic, etc. The thermally conductive rib structure 3
which is integrated in the longitudinal support profile
directly opposite the module contact surface 2, and in
conjunction with the choice of a suitably thermally



5 [0037] [0038] Figure 29 Figure 30
showsacr osssecti ont hr ougha
connecti ngprofil eforthesupport profile shown in Figure

28,

showsacr oss-secti onal vi ew correspondi ng

t oFi gure27forthe systenvari antw t ht hesupport profiles
asslrowasin wpgure 28and the- cennecting profiles as
shown in 10 Figure 29, [0039] Figure 31 shows a
pl an view of a photovoltaic systemof the V-trough

congeniat pre t YRehasedonthesyst emyaj@Rt rofile, allows
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effective heat dissipation from the solar module fitted
thereto, during operation of the photovoltaic system.

[0051] Figures 4 to 8 illustrate a system variant
which allows a meodular support structure design of
various widths, by plugging a plurality of support
profiles together at the side. Figure 4 shows a sindgle
support profile 9 of this system wvariant, which
corresponds to that shown in Figure 1 with the
exception that edge profiling 4c 1is provided on the
longitudinal side and ends on the outside in plug-in
profiles 10a, 10k which fit one another, that is to say
the plug-in profiles 10a, 10b are designed such that
one plug~in profile on one support profile can be
plugged to the other plug-in profile of a further
support profile, which is to be plugged onto it at the
side, forming a flush upper surface. For this purpose,
in this example, the plug-in profiles 10a, 10b each
have two flexible latching tongues which project
outwards at a distance from one another, with the first
plug-in profiles, the left-hand plug-in profiles 10a in
Figure 4, being provided as shown with an end latching
tab, and with the other plug-in profiles, the
right-hand plug-in profiles 10b in Figure 4, being
provided as shown with a latching groove corresponding
to this. Apart from this, the edge profiling 4c on the
longitudinal side once again has openings 5c for the

introduction of self-tapping screws.

[0052] Figures 5 and 6 respectively show a terminating
profile 11, 12, by means of which the respective
plug-in profile 10z, 10b on the longitudinal side of
the support profile 9 as shown in Figure 4 can be
terminated when it is not intended to plug any other
support profile thereto. For this purpose, the
terminating profiles 11, 12 have the cross-sectional
shapes shown in Figures 5 and 6, with the terminating



15 20 shown inFigure30with five solar

nodul esupport profil eswhi chare

pl uggedt ooneanot her vi at he connecti ngprofil eswi t ha
reflector function, [0040] [0041] Figure 32 Figures
33 showsacross-sectional viewalong the line I-1 in

Fi gur @481y wond 34 showcr ossseat ionst hrough 25 [ 0042]
Fi gure 35 ineachcaseoneof t wopai r sof

term nati ngprofiles, whichare designed for rainproof

ConB?SEiB@’ll in Figure 5 being used for plugging to the
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plug-in profile 10a, shown on the left in Figure 4, of
the support profile 9 and for this purpose having
latching tongues whose configuration corresponds to
that of the plug-in profile 10b, shown on the right in
Figure 4, of the support profile 9. The terminating
profile 12 in Figure 6 analogously has latching
tongues, corresponding to the configuration of the
left-hand plug-in profile 10a in Figure 4, for plugging
te the plug-in profile 10b shown on the right in

Figure 4.

[0053] Figure 7 shows, in the form of a cross section,
a completely plugged-together support structure with a
single support profile 9 as shown in Figure 4 and
terminating profiles 11, 12 plugged onto the
longitudinal sides, as shown in Figure 5 and 6
respectively. As «can be seen from Figure 7 in
conjunction with Figures 5 and 6, one terminating
profile 11 has a projecting step 13 on the front face,
and the other terminating profile 12 has a projecting
latching tongue 14 which, when the support structure is
completely plugged together, in each case form a side
boundary for the module contact area 2 produced on the

front face by the support profile 9,

[0054] Figure 8 shows a support structure using this
system variant and comprising three plugged-together
support profiles 9 as shown in Figure 4 and the side
terminating profiles 11, 12 shown in Figures 5 and 6,
respectively. As can be seen from Figure 8, the support
profiles 9 merge on the side plug-connecting areas such
that they are flush and aligned with one another on the
front faces, by means of the configuration mentioned
above of the interacting plug-in profiles 10a, 10b,
thus resulting overall in a broader flat module contact
surface 2 which is bounded at the side only by the edge
steps 13, 14 of the terminating profiles 11, 12 and is



showsacr osssecti ont hrougha 30 [0043] Figure 36

r ai npr oof connecti onpr oducedby t hetwoterm nati ng
profil esshown in Figures 33 and 34,

showsacr osssecti ont hrought wo 35

adj acent supportprofil esofthe

t ypeshawy gbhgur €9, whi chare jgi nhed

t ooneanot herattheside in a rainproof manner by two

pairs P 44817 WOl- 11 - of terminating profiles

siml|af. g those,;shoyn Lo L %Eﬁrrgéjdg@%g 10038k, 10

10

15

20

25

30

35

Fi gr e 37sHons 'a Cross section . _
55 UEor tPISHicoeReEhinar apbe?c et ectfeaddsy [ GOS0
Fi porsri38shows, a1 0 0S8s Seat i1ankel/hEoUEh &en in Figure 8,

form a hollow-chamber structure 15 which contributes to
the -longitudinal stiffness of the plugged-together
support structure. The hollow ducts 15 formed by the
plug connections can also be used as required for

carrying lines or for carrying a coolant.

[0055] Figures 9 to 13 show a modification of the
system variant shown in Figures 4 to 8, which differs
from that variant by having deeper hollow ducts in the
plug connecting area, providing greater longitudinal
stiffness. For this purpose, a support profile 16 as
shown in the form of a cross section in Figure 9 is
provided with deeper side plug-in profiles 10c, 104,
that is to say that the modified side plug-in profiles
10c, 10d extend rearward to a greater depth than those
in the system variant in Figures 4 to 8, and in
consequence with a correspondingly greater distance
between their two latching tongues which project
outwards. In a corresponding manner to this, Figures 10
and 11 show modified terminating profiles 1la, 12a for
plugging, by latching and forming side terminations,
onto the plug-in profiles 10c, 10d respectively shown
on the left and right in Figure 9. Figure 12 shows the
support profile from Figure 9 with the terminating

profiles 1lla, 12a plugged on.

[0056] Figure 13 shows a cross section through a
support structure comprising four support profiles 16
as shown in Figure 9, plugged onto one another, and the
terminating profiles 1la, 12a plugged on at the sides.
As can be seen from Figure 13, the interacting plug-in
profiles 10c, 10d form hollow-duct structures 15a of
correspondingly great depth and with a correspondingly
large cross section, and therefore contribute to

achieving high strength and in particular longitudinal



connecting profile with a solar 10nodul e el enent
integrally formed on the front face, and [0046] Figure
39 shows a cross section through a detail of a support
structure for a 15 solar nodul e system of the

par abolic concentrator type with the support profiles
shopngign Fivgure 37 and t he camnecting profiles shown
in Figure 38. 20 [0047] Various exenplary enbodi nents
of the invention wi |l be explained in nore detail in
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20 this purpose, this exemplary embodiment includes a
support profile 17, a cross section through which is
shown in Figure 14, similar to the support profile 9
shown in Figure 4, but with plug-in profiles 10e on the
longitudinal sides which have been modified in the
25 dillustrated manner and in this case are provided on
both sides of the support profile 17 with the same
cross—-sectional shape and with latching tongues which
project outward, are at a distance from one another and

are provided with latching tabs at the ends.

30

[0058] An associated solar module 18 1is fitted in
advance on the front-face mcdule contact surface 2 of
this support profile 17, for example by adhesive
bonding, lamination etc. Figure 14A shows a variant of
35 the example in Figure 14 with additional hollow
' chambers 8b or hollow ducts which, for example, can be
used as cooling ducts and/or cable ducts and aisc

contribute to the mechanical robustness of the support



[0049] A support profile 6 illustrated in Figure 2
corresponds to the support profile I illustrated in
Figure 1 with the exception of a nodified side edge 15
profiling 4a, as shown, which is |ikew se provided

wi th openings 5a for the introduction of self-tapping
screws48IN sigdport profile wvaiivant 7, as illustrated in
Figure 3, corresponds to the support profile 1
iIIustrated in Figure 1 with the exception of nodified
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Flgure 4 can be 35 term nated when it is not intended
to plug any other support profile thereto. For this
purpose, the termnating profiles 11, 12 have the
cross-sectional shapes shown in Figures 5 and 6, with
the termnating P 44817 WOl- 14 - profile 11 in
Figure 5 being used for plug-in profile 10a, shown on
the left



the support profile 9 and for this |atching tongues
whose configuration 5 that of the plug-in profile 10b,
shown plugging to the in Figure 4, of purpose having
corresponds to on the right in Figure 4, of the
support profile 9. The terminating profile 12 in

Fi ger&4& 7lamallogousl y has | at téihg tongues,
corresponding to the configuration of the |eft-hand
plug-in profile 10a in Figure 4, for plugging 10 to
theepl ugsi nspeofd | e &%@ow&n tdhanfpight Adt FicGir@ing
4. [0053], Figure 7 shoms i,n formof a cross

sectt o, %a&oibp%? Yy aplclﬂ’é’ééagt gg‘élt%er suppor t
structure with a 15 single support profile 9 as shown
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[0063] System variants with solar modules mounted on
the support profiles in advance, as illustrated in the
present case using the example of the system variant in
Figures 14, 14A and 15 are also particularly suitable
for do-it~yourself construction applications since the
support profiles that have already been fitted with the
solar modules can be offered or marketed individually,
and can be plugged together as required to form larger,
finally complete units.

[0064] Figures 16 to 23 show advantageous variants
relating to the cross-sectional configuration for the
connecting profile 19 of the system variant in
Figures 14, 14A, 15 and 15A. Instead of the central web
of the connecting profile 19 in Figures 14 and 15, a
connecting profile 192 as shown in Figure 16 has a
rectangular hollow profile which is open on the rear
face and provides additional longitudinal stiffening,



steps 13, 14 of the terminating profiles 11, 12 and is
P 44817 WO1- 15 - in general available as a sol ar
nodul e useful area. In the plug-connecting area, the
interacting plug-in profiles 10a, 10b, as can |i kew se
be seen in Figure 8, forma holl ow chanber structure

15 whi¢hitaittlri butes to 5 thésl engitudi nal stiffness
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connecting profile 1%2g as shown in Figure 22
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is considerably broader than it and is provided with
additional rear-face profiling 27 on the rear face. A

35 connecting profile 1%h as shown in Figure 23 is
modified from that shown in Figure 22 in that the
longitudinally stiffening hollow—chamber profile part

has a triangular c<ross section rather than a



.10 [0057] While the exenplary enbodi nents shown in
Figures 8 and 13 show support structures in which the
support profiles 9, 16 are typically plugged together
before fitting a solar nodule, in order to produce a
correspondi ngly broad nodul e contact surface 2 on
whi eh44811 w®1sol ar nodul e is 2then fitted, Figures 14
and 15 show a systemvariant in which individua
support profiles, fitted wth solar nodules in
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connecting profiles 30 of a corresponding V-trough

concentrator system.



30 [0061] As can als o be seen from Figure 15, the
descri bed process of plugging this support structure
together results in the formation of |ongitudinally
stiffening holl owc hanber structures 22 both in the

35 area of the respective connecting profile 19 and in
t hepegdgel 1 o nati on area en2tthe | ongi tudi nal side,

and the hollow ducts fornmed in this way can optionally
be used P 44817 WO1l- 18 - for a second purpose, for
exanple for carrying electrical lines or a cooling
fluid, 40062 Fi gure 15A shows a_vari ant 8f t he
supp¥t48ls &Sof‘?‘%ré P® orgergul 8P 5 FLAUERR cR Ot KESuppor £he
pr ofodreedtsingl osesfilesa Beariif ackipr ofdemeleal| dwediment

thugxtf 4 AG-A ol L ov, SUPRALL 1 0ASEPUS 405 SURRRE bnt heon

t ermal 'y con Uctive rib structdre thus allomnng t he

Suppttt grofiPke 197 coof e Wer yPUPPPEEL | vRFGE1TE holding
Furdg ey 8la, a3lbquittusr hevadsgd ndfiecandri nfushitdhnal

s ﬂesa% l%a%c%d’tﬁé) @gtmhedc&{centrator type. In other
words, the connecting profiles 30 have a triangular
cross section and form V-trough reflector functiocnal

10 areas 32 in order to inject radiation 33 incident

thereon in a concentrating form onto a respective solar

module 34 which is fitted to the module contact surface

2 of the support profile 28. This results in a

concentration factor depending on the ratio of the

15 projection area of the reflective V-trough surfaces 32

to the active area of the solar modules 34, with the

concentration factor in the illustrated example being
about two. Depending on the system configuration, the
front triangular surfaces 32 of the connecting

20 profiles 30 are intrinsically designed themselves to be

reflective, or they are fitted with a planar reflector

element, for example a suitable reflector sheet.

[0069]) In the exemplary embodiment shown in Figures 25
25 to 27, the respective support profile 28 can be
removed, with the solar module 34 fitted, when
reguired, even with the V-trough concentrator system in
the completely assembled state, without having to
remove the rest of the structure to do so. For this
30 purpose, the support profile 28 is held, such that it
can pe moved slightly laterally, in the corresponding
holding grooves 3la, 31b of the adjacent connecting
profiles 30, being held firmly by a latching connection

in the in-use position, as shown in Figure 27, when in

35 the assembled state. The latching connection includes a

flexible latching tongue 35 which projects outward and
is integrally formed on a longitudinal side of the
support profile 28, and a latching tab 36, which



inthis case as well, the hollow chanber 17b that is
formed provides 15 nechani cal robustness and/or can be
used for carrying lines. In correspondi ng enbodi nent
variants, a separate wall, for exanple a nenbrane, can
also be fitted to the profile rear face in order to
form @adiol lwow chanber, instead of the profile rear
wal | . 20 [0063] Systemvariants with sol ar nodul es
mounted on the support profiles in advance, as

1 pstdated Itrﬂuetre@leﬁe%%lg@sg Ugt g, the exanmedfting
the system_vari n F| es %4A and 15
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SR SN R SO0, 1 el

shomn in Fig
ad@WFﬁén@PrréﬁﬂCPSFﬁcﬂﬁﬂﬁgﬁﬁéﬁaﬁﬁéﬁiléOEBStvﬁﬁ%han can
opensat pbhesé®ads cooling ducts or cable ducts. Figure 29

25 shows a cross section through an associated connecting
profile 38, which corresponds, as shown, essentially to
that shown in Figure 26 and in particular has the
V-trough reflector functional areas 32. The connecting
profile 38 in Figure 29 differs from the connecting

30 profile 30 in Figure 26 essentially in that, instead of
the support profile holding grooves 3la, 31b on both
longitudinal sides, it is provided with a plug-in
profile 20a which fits the plug-in profile 10f of the
support profile 37, in a similar manner to the piug-in

35 profile 20 of the connecting profile 19 in the
exemplary embodiment shown in Figures 14 and 15.
Figure 30 shows a support profile 37 in its in-use
state with a solar module 34 fitted and with connecting



[ 0065] The connecting profile variants shown in
Figures 20 to 23 are suitable for situations in mhlch
nore longitudinal stiffness is required, and for this
20 purposet hey havehol | owprofil es correspondi ngly
deeper at the rear. A profile 19e as shown in Figure
20 phéteidridl which are conné@dti-ng corresponds to the
connecting profile 19c shown in Figure 18 with a
rectangul ar profile 24a drawn deeper on the rear face

25 ﬁBS‘fi’\léJ‘ il jonal tholiditRais§r BW EREN: NGe2 3Lt
ac nnect| QP A connectln%g% of|Ie 19f aé shoeZen
in ’cor dSpofdeteD t FEt: ¥Hown 3°n ERQures 2055

butcvwxéﬁﬁqmﬂaaﬁ@nmhgs 28bthei igt pruhi dedcennseead wfsten

t hesR@Ni NP MRkl bhecgenter of the web, adjacent to
he 30 two corner areas of the internediate web 26. A

onnecting profile 199 as shown in Figure 22
cor i@&pondFigegent Bal apdt 92 t hedpestiowe lynskpgue e Ein view
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wth additional rear-face profil

on t rea
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23 e@mample in Figures 28 to 30 with five support
16 profiles 37 located alongside one another, and with the
connecting profiles 38 which are in each case adjacent
at the side and provide the V-trough reflector
surfaces. Four solar modules 34 of a conventional type
are arranged successively in the longitudinal direction
15 along each support profile 37, and in particular solar
modules of & laminated type with a transparent front

sheet can be used for this purpose.

[0072] As explained above with reference to various
20 exemplary embodiments, a plurality of support profiles
can be joined to one another to form a broader unit,
using connecting profiles. In certain cases, for
example for some roof installations, it may be
advantageous for the support profiles and the
25 connecting profiles not to have to be plugged together
only once they are in the installation location. On the
other hand, this may be impracticable is excessively
large units must be prepared and transported to the
installation and assembly location. In situations such
30 as this, it is possible to provide for only a certain
number of support profiles to be plugged together with
the aid of the connecting profiles to form units of a
specific size which can still be handled, and for these
units then to be transported to the final installation
35 location, where they can be connhected to one another at
the sides to form the final, relatively large unit.



nodi fied fromthat shown in Figure 22 in that the

| ongi tudi nally stiffening holl ow chanber profile part
has a triangular cross section rather than a P 44817
WOl- 20 - rectangul ar cross section. It is

sel f-evident that the connecting profile shapes shown
in Figuales Wb to 23 can be-cBasen dependi ng on the
desired stiffness characteristics of the

pl ugged-t oget her support 5 structure. [0066] By way of
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20 profiles 30 are intrinsically designed thensel ves
to be reflective, or they are fitted with a pl anar
reflector elenment, for exanple a suitable reflector
sheet. [0069] In the exenplary enbodi nent shown in
Figures 25 25 to 27, the respective support profile 28
canpbeigiemened, with the sel ap nodul e 34 fitted, when
required, even with the V-trough concentrator system
in the conpletely assenbled state, wi thout having to
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corresponds to the connecting profiles in Figures 10
and 11 and which have suitable U-shaped connecting
flanges 1lla, 112a for this purpose on their
terminating side, which overlap and engage in one
another in a rainproof manner, as shown, as in the
example in Figure 35. This allows the preassembled
units to be connected to one another at the sides such
that they are rainprocf in a very simple manner, to
form larger units at the final installation location.
Once again, this connection is also advantageously
provided with a certain gap S in order to provide an

expansion joint.

[0076] The suppert structure accoerding to the
invention allows relatively long lengths to be
produced, depending on the system configuration,
without any additional lateral supports, for example
without any problems between about 2 m and about 10 m
and in particular between about 4 m and about 6 m long.
In applications in which a plurality of units which

have been plugged together from one or more support



support profiles 37 are used whose cross-sectional 15
shape corresponds very largely to that in the

exenpl ary enbodi ment shown in Figures 14 and 15.

Fi gure 28 shows the relevant support profile 37, which
is provided along its two longitudinal sides with in
each £a&se ona correspondi ng pkug-in profile 10f, which
has | atching 20 tongues with |atching tabs at the
ends As a variant of the support profile 37 shown in
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of Hﬂﬂilééﬁnectlng profile 19 in the exenplary
enbodi nrent shown in Figures 14 and 15.

[0077] 1In exemplary applications which make use of the
connecting profiles, it is preferable to produce not
15 only the support profiles but also the connecting
profiles from highly thermally conductive material, and
also for the connection of the support profiles to the
connecting profiles to be designed to be thermally
conductive. This results in both the support profiles
20 and the connecting profiles acting as effective cooling
areas. By way of example, this is advantageous in the
embodiments of the V-trough type shown in Figures 26
to 32 since the connecting profiles 30, 38 there form
relatively large-area or large-volume profile bodies,
25 which provide correspondingly large heat dissipation
areas and high heat absorption capacities in addition
to the surface areas of the support profiles and their

heat dissipation structure.

30 [0078] Figures 37 to 39 show a system variant of the
parabeolic concentrator type composed of support
profiles 60, which are Jjoined to one another by
plugging them in at the sides, corresponding to
Figure 37 and connecting profiles 61 corresponding to
35 Figure 38. In particular, each support profile 60, as
is illustrated in detail in Figure 37, is in the form
of a hollow-duct profile which is symmetrical about the

longitudinal center and has two reflector functional



Fi gure 30 shows a support profile 37 in its in-use
state with a solar nodule 34 fitted and with
connecting P 44817 NOL- 23 - profiles 38 plugged on
by latching on the sides. Apart fromthis, this system
variant, as can be seen, corresponds to that of the
V-troughcentent rat or systeneshown in Figures 25 to
27. 5 [0071] Figures 31 and 32 respectively show a

pl an view and a cross-sectional view of a conplete

sysi&msunid e tﬂ&%m olr BHQQbSP{‘@ePéfPé&ror%yma, 62b and
correspandi n res 28 to 30
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the flanges 210,
djacen support profiles 60 in each case act on the

same solar module element 65 Dbetween them. The



20 overl appi ng and engaging in one another in the form

of a roof tile assenbly or a labyrinth seal, as is

illustrated in Figure 35. [0074] In this way, two

units which have been 25 prefabricated using

appropriate support and connecting profiles and have

beer té&81i raled on the sides2By-the term nating
profiles 21a, 21b can be transported to the final
installation |location and can be joined together there
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P 44817 WO1- 26 - profiles and may have connecting
profiles between themare also intended to he arranged
inarowin the |ongitudinal direction, for exanple
for installation of systens on roofs with |ong
fascias, suitable lateral 5 supports can be used as
endpcomgiecticng el enents and ase-in the form of

weat her-resi stant shingles, in which case the latera
attachnment of the of the connecting 10 manuf act ured
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the illustrated V- trough and parabolic concentrator
types, so that heat can be effectively dissipated from
there. The reduction that this allows to ke achieved in

20 the operating temperature of solar modules that have
been fitted allows a greater energy yleld. This applies
both to photovoltaic cells composed of crystalline
silicon and to thin-film solar cells on a sheet, sheet
metal or membrane mount. The support profiles can be

25 produced very easily and at low cost, for example by
extrusion, strand drawing or roll forming from
thermally conductive material, such as aluminum,
magnesium, stainless steel, galvanized steel or a
thermally conductive plastic material. The support

30 structure concept according to the invention allows a
very high level of prefabrication and parallel assembly
for corresponding photovolitaic systems. It 1s self-
evident that the invention can be used in the same way
for thermal solar collector systems.

35
[0083] The support structure concept according to the
invention is suitable for large-scale integrated

photovoltaic systems in Jlarge power stations in the



plugging themin at the sides, corresponding to Figure
37 and connecting profiles 61 corresponding to 35
Figure 38. In particular, each support profile 60, as
is illustrated in detail in Figure 37, is in the form
of a hollow duct profile which is symretrical about

t hepl oqgyit wahinal center and Bas-two refl ector
functional P 44817 WOL- 27 - areas in the form of
parabolic reflectors 62a, 62b and plug-in profiles 63
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15 the formof a nonolithic photovoltaic nodul e body
or a photovoltaic sheet elenent or a photovoltaic
coating, which is applied to a suitably shaped nount

whi ch may have the illustrated tubul ar shape or, in
alternative exenplary enbodi nments, any other desired
shapejsgs; 2@wel | . [0081] In gBhe-illustrated exanpl e,

the sol ar nodul e el ement 65 forns an integral

conponent of the connecting profile 61, so that they
can be manufactured 25 jointly as a single profiled

body, with the solar nodul e el ement 65 bei ng connected
to tOR8ConddcErAYLpedf i e HHEPBEAProfales vle wnnected
t heaomrnectdmy plf@f:l legamples pirzoduaedgfaom t bereml ldpcts
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th%&Eauﬁél % Elsupport profiles first of all have the
solar modules and/or reflector elements applied to
them, and they are then connected to form relatively
large functional areas, based on the building-block
20 method. An analogous procedure may, of course, also be
adopted with support profile groups composed of a
plurality of connected support profiles.

[0087] The solar modules are preferably provided with
25 transparent front sheets instead of front glasses,
which has advantages in terms of the thermal expansion
coefficient, weilght, risk of fracture and format
restriction and they are connected with a good thermal
contact to the support profile located underneath, for
30 example by direct lamination on or indirectly by
adhesive bonding or clamping on of prelaminated units,

for example photovoltaic laminates withcut glass.

[0088] When flat module units are statically
35 integrated into the building skin, the support profiles
which are provided with side plug-in profiles may, for
example, be preassembled to form relatively large

support units matched to the building grid system, and



[0082] As will be clear fromthe illustrated exenplary
enbodi nents and t hose expl ai ned above, the invention

10 provides a conbi ned support and cooling profile

whi ch can be produced conparatively easily, is

designed to be self-supporting as a rib |ongitudina
praof idsg1angber hol l ow | ongitgglinal profile, and
includes an integrally fornmed heat dissipation
structure which is thermally 15 conductively connect ed
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conbi ned support/cooling profile, with conparatively
hi gh torsional and bending stiffness and a | ong
m ni mum support w dth. The support/coolingprofile
carries out the entire support function for the solar
nodul e el ements and/or reflector elenents that 35 are
fitted and are attached thereto, for exanple, by



[0086] If required, the support profiles are connected
at the end, for exanple via integrated screw ducts
and/ or on slot ducts in the formof a drawn-in 5
attachnment, to suitable, conventional latera

supports, to formlarger support units. In the

var papi g1 Wit si de pl ug-in-prof il es, the support
profiles are plugged together directly or with
connecting profiles between themin each case to form

}%olzlgtgegq{etce%%iitcgl of rl(%urr%gg:lrr ﬁgtekgl 0 gg&_r{ betwean
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profitese figst ofeiad | haverhlelsol anampdul rsl advt/ofile
reféggtég E@ enents applied to them and they are then
conhected o formrelatively large functional areas,
based on the buil ding-block 20 net hod. An anal ogous
procedure may, of course, also be adopted with support
profile groups conposed of a plurality of connected
support profiles. [0087] The sol ar nodul es 25
transparent front sheets are preferably provided wth

i nstead of front glasses, which has advantages in
terms of the thernmal expansion coefficient, weight,
risk of fracture and format restriction and they are
connected wth a good thermal contact to the support
profile | ocated underneath, for 30 exanple by direct

| am nation on or indirectly by adhesive bondi ng or

cl anpi ng on of prelam nated units, for exanple
photovol taic | am nates w thout glass. [0088]

Whenf | at nodul eunitsarestatically 35 integrated into
the building skin, the support profiles which are
provided with side plug-in profiles may, for exanple,
be preassenbled to formrelatively |arge support units
mat ched to the building grid system and P 44817 WOL-
32 - are then provided with a photovol taic sheet
conposite as a solar nodule by | am nation, adhesive
bonding etc. In the case of systens wi th readjustnent,
the support units are nounted on appropriate |latera
supports such 5 that they can rotate. In correspondi ng
enbodi nents, a plurality of support units are conbi ned
via suitable coupling elenments, such as tie rods and
conpression rods, to formrelatively |arge system
units, and are readjusted to follow the-incident

light, by nmeans of a 10 common drive. For exanple, ten
or nore rotating units in each case with a solar
nmodul e area of about 7.5 n2 may be connected to forma
subsystem on a stand. Installations such as these on
stands can be installed both outdoors as well as on
flat roofs and inclined 15 roofs. For systens with
readjustnment, it is possible to use solar nodul e units
according to the invention both of the flat nodul e
type and of the concentrating V-trough type, as well
as of the concentrating parabolic trough type. 20
[0089] In a further advantageous enbodi nent with a
stand, the support profiles are assenbled for solar
readjustment to formlarge table units and are
connected via drawn-in |ateral supports to a centra

25 rotation apparatus with a vertical rotation axis.
In this arrangenent, which is particularly suitable
for outdoor use, rotation units or subsystens with a
sol ar nodul e area of nore than 100 n2 can be produced.
In a further optim zed stand form the inclination
angle of 30 the rotating tables can al so be sw vel ed,



[0090] It should be stressed once again that the

i mpl ementati on according to the invention of the 35
support profiles as self-supporting rib |ongitudina
prifiles and/or hollow |l ongitudinal profiles is
adequate to support the support structures constructed
inthis way in the end face areas, and there is no P
44817 WOLl- 33 - absolute necessity for further |atera
braci ng between the end hokger or nounting of the °
support structures constructed in this way. This is
because the support profiles have adequate

sel f-supporting | ongipsdifialcimisdsi ffness with a
conparatively | ow natural weight, by virtue of their
rib-profile and/or hollowprofile structure. 34
Patent Clains 1.A solar nodule system having a

gel f - suppord in{&ﬁuiépﬁf’éierﬁtl‘{étﬁidge (37, 38) and at
| east one solar nodul e el enent or refl ector el enent

adapt £0sd1F k@ pabi-angeds Oppd e siipReltreStBUCt38L,and
characterized in that the support structure includes

at | egst 1e8@tSeble RO tmb@uId b ellempak| ovr reflector
| ongi tudinal profile as a support ﬁrofile 9, .60) with

qlewpal NS FGnOEi GRAPPIFSaCT 2P anT o PEUEEET

Eynetdonal,-ar ea €B2a, 62b), the support profile having
a plug-in profile (10b, 63) on the | ongitudinal side

for attachimidriof s@rddnderiseppryd $f oféder oonef salf-
connecting profile (38) or of a_.termnating profile
pugpontAngyt rife SF delCBlofhe 1980&F UABBET e %I?&%Dlelﬁ ags @

chghomd hroel@ md, 60) with a solar module functional

area (2) and/or a reflector functional area (62a, 62b),

the support profile having a plug-in profile (lQb, 63)
on the longitudinal side for attachment of a further
support profile or of a connecting profile (38) or of a

terminating profile (11, 12) at the side.

2. The solar module system as claimed in claim 1,
further characterized in that the solar module system is
of the V-trough concentrator type and the connecting
profile is in the form of a hollow-chamber longitudinal
profile (38), which has at least one profile side
surface which acts as a reflector functional area (32)

in order to provide a reflective V-trough wall surface.



further characterized in that the solar nodul e system
is of the V-trough concentrator type and the
connecting profile is in the formof a holl ow chanber
| ongi tudinal profile (38), which has at | east one
profile side surface which acts as a reflector
fungtiomneal wanea (32) in ordegsto provide a reflective
V-trough wall surface. P 44817 WOl- 35 - 3. The

sol ar nodule systemas clainmed in claim1, further
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the termnating profile havel/ has a shape for formng a
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unlatching it. 7. The solar nodul e system as cl ai ned

in one of clains 1 to 6, further characterized in that
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25term'nating profile are/is in the formof an

6. The solar module system as claimed in one of
claims 1 to 5, further characterized in that the
plug-in profile is designed such that a respective
support profile (28) can be fitted, by latching between
30 two stationary connecting profiles (30) and can be

removed by unlatching it.

7. The solar module system as claimed in one of
claims 1 to 6, further characterized in that pairs of
35 terminating profiles (21a, 21b) are provided and are
designed for connection, engaging in one another, in a

rainproof manner.



5 extruded, strand-drawn or roll-forned profile. 9.
The sol ar nodul e systemas clainmed in one of clains 1
to 8, further characterized in that the support
profile and/or the connecting profile and/or 10 the
termnating profile are/is fornmed from al um num
magpesign pgiiai nl ess steel - g@6gal vani zed st eel
material or a thermally conductive plastic material.
10. The sol ar nodul e systemas clainmed in one of 15

clapms Didd So1Lyr LheL, hatact | zed wafrg@lt LB one ot

plug in profile an onnect i ng e arelis
desFYHERP t d cbRnett |W@%ﬁ¥ cﬁ%ér%‘ﬁ\be%ﬁﬁﬁor £0pr btdf edhe
wi t Bupsbrd | gaefli usehnl/facehef aranmegtangontriafudes and/or

sol af . mdyl e useful surface/ reflector, usebul esprface. an

5 extruded, strand-drawn or roll-formed profile.

9. The solar module system as claimed in one of
claims 1 to 8, further characterized in that the
support profile and/or the connecting profile and/or
10 the terminating profile are/is formed from aluminum,
magnesium, stainless steel, a galvanized steel material

or a thermally conductive plastic material.

10. The solar module system as claimed in one cof
15 claims 1 to 9, further characterized in that the
plug-in profile and/or the connecting profile are/is
designed to connect in each case two support profiles
with an aligned useful face, forming a continuous solar

module useful surface/reflector useful surface.





