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Innovative solution for a physical problem

The cooler they are, the greater the amount of electricity photovoltaic
modules can generate. This presents a problem, particularly when exposed
to high temperatures in summer. An increase in the temperature of solar cells
by 1 °C reduces performance by up to 0.5 %. This means a reduction in
efficiency. It therefore makes sense to cool the modules in order to improve
efficiency. And that is exactly the secret of the PV-Therm module: a heat
transfer fluid is used for cooling — the performance increases. But there's
even more to it: at the same time, heat is recovered during the cooling
process that can also be used — for example, for heating water or supporting
heat generation.

Award-winning idea from Germany

Experts have often complained that solar thermal energy and photovoltaic
applications interfere too strongly with each other to enable power and heat
to be efficiently generated from roofs. This provided Willi Bihler with the
incentive to develop a combination

module for WIOSUN GmbH & Co. BUNDESPREIS
KG that effectively combines the‘};.‘h\\ 2008

two technologies. In 2008 he was )J
) FUR HERVORRAGENDE
awarded the German national |NNOVAT0R|SC|-|E LEISTUNGEN

prize for excellent innovative | = FUR DAS HANDWERK
services for the craft and trades
sector. INTERNATIONALE HANDWERKSMESSE
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Two technologies combined in one module

. . . Glass Cells EVA foil Tedlar foil
The PV-Therm combination module successfully combines the

advantages of two previously separate systems, thermal solar
energy systems and photovoltaic systems. A heat transfer fluid
for cooling the solar cells flows through a steel sump attached
underneath the module. The heat, which would normally impair
the efficiency of the modules, helps in this case to save energy
and money.

Polyurethane frame Head exchangers

Fig. 1 Structure PV-Therm

180 Wp - 190 Wp

0+3%

5 Years

90/80% - 10/25 Years
O] N IR0  approx -20 °C to 75 °C

75°C

approx 550 W/m?

Fig. 2: Production PV-Therm

Advantages of use

Performance increases of up to 30 %
Increases in annual yields of at least 10 %

Swimming pool heating

In combination with a heat pump:
O Heat storage in the soll
O Groundwater preheating

O Brine water heating

Hot water generation

Support of heating systems :
Thawing of snow of ice N ! @
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What is done with the dissipated heat?

There are many different uses of PV-Therm particularly in the
low-temperature range. For example, the resulting heat that is
dissipated through the heat exchangers in the combination modules
can be used to heat drinking water or for supporting heat
generation.

Swimming pool operators also have a distinct advantage with
PV-Therm: it generates electricity that is fed into the public grid or
credited against an operator's own electricity bills. The pool is
heated practically for free. 6

What happens when the water stops flowing?

If the cooling medium (storage tank/swimming pool) has reached its maximum temperature, the
solar controller switches off the solar pump. The heat transfer fluid ceases to flow. From that point
on, PV-Therm differs substantially from a standard retail solar thermal collector, since this kind of
thermal collector heats the still fluid so strongly that it begins to steam in the collector, which in turn
strongly affects the lifetime of the fluid. This is not the case with PV-Therm as the stagnation
temperature is distinctly lower than 100 °C. The rest of the system generates the same amount of
electricity as an uncooled PV system.

Solar-generated power even in snowy and icy conditions

Is it possible to obtain abundant amounts of electricity when exposed to snow and ice? Why not?
Conventional photovoltaic modules have a problem with snow and ice, but PV-Therm combination
modules have no difficulty whatsoever. The sophisticated cooling system in the PV-Therm unit is
simply used in this case to heat the modules. With the aid of the solar pump, the cold transfer fluid
is pumped from the roof into the storage tank. The storage tank contains water that is warmer than
the transfer fluid. The transfer fluid absorbs this heat in the heat exchanger and is pumped back
under the modules. The snow thaws, a liquid sliding layer results and the unwanted snow simply
slides off. Depending on the snow layer and size of the system, the entire process lasts between one
and three hours. The modules are free and can absorb the valuable sunrays again.
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PHOTOVOLTAIC MODULE

DE-CM Series

German quality standards

All WIOSUN® photovoltaic modules are subject to our
strict quality standards. To ensure this, we conti-
nually monitor all manufacturers and suppliers
worldwide that deliver products to WIOSUN®. All of
our 25 year know-how together with selectedindi-
vidual components in premium quality have gone
into them. These modules are also particularly
suitable for use in hot regions due to their high
degree of laminated membrane integration.

Positive-only tolerance

You can count on our quality, because WIOSUN®
delivers only modules with positive tolerance up
to +4.99 Wp.

Suitable for all snow load regions

MADE IN 10 YEAR The newly developed and strengthened 35 millime-
EUROPE = WARRANTY tre hollow chamber frame gives our modules
extremely high stability - in all weather conditions.

10 year warranty on our products

With the 10 year product warranty on the WIOSUN®
module series, as well as a 25 year performance
guarantee, WIOSUN® photovoltaic modules are
among the most reliably calculable components for
efficient PV systems.

100 %

90 %

80 %

Standard tiered warranty 90% 10 years- 80% 25 years

Years 5 10 15 20 25

Added Value - Linear performance warranty from WIOSUN®

Moswru
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PHOTOVOLTAIC MODULE DE-CM Series

General
Cells 60 (6x10) monocrystalline Cellsize 156x156 mm
Frame Anodized aluminium Front glass 3.2mm Solar glass
Connection Plastics, IP65, 3 bypass-diodes Wire 4L mm? Solar cabel, 1000 mm length
Connector MC4 compatible Power tolerance 0 to +4.99Wp
Electrical Datas (STC*)
MODULETYPE DE-C245M DE-C250M DE-C255M
Nominal Power Pupep Wp 245 250 255
MPP-Voltage Unpp v 30.10 30.35 30.62
MPP-Current lpp A 8.14 8.24 8.31
Open-circuit voltage Uoc V 37.40 37.88 38.10
Short-circuit current Isc A 8.59 8.66 8.72
Module efficiency n% 15.09 15.40 15.71
Cell efficiency n% 18.43 18.63 18.84
Electrical Datas (NOCT**)
MODULETYPE DE-C245M DE-C250M DE-C255M
Nominal Power Pupp Wp 197.85 201.89 205.92
MPP-Voltage Unpp 30.64 30.99 31.17
Open-circuit voltage Uoc 37.25 37.51 37.72
Short-circuit current lsc 6.88 6.94 6.99
Temperature coefficients Technical drawing
Temperature coefficients I . +0.04 %/K 232 ((;sor,z)) 15150 (13897
Temperature coefficients U, | -0.34%/K = . - [
Temperature coefficients B,,, | -0.43%/K A5 (Ofgeﬂ—m
NOCT 48°C+2°C gg il . a-

Ni T i (0'162”%/ ﬁ’;‘\
Limits _ i b ’
System voltage max. 600V/1000V §§ g D
Reverse current max. 15A §§ v oy
Operating temperature -40°C-90°C g
Maximum load 5400 Pa/m?2 = 550 kg/m2 (75 Ibs/ft?) 5:":? II..I._ — %
Safety class 1l ; IIIIIII'II.M.

N
Certifications and warranty 2l
TUV IEC 61215, IEC61730, 1703 i.p. 5@ Lllllllll“ll“lllﬂ L]

Product warranty

10 years

Performance warranty

Mechanical Datas

linear 25 years

Dimensions 1640 x 990 x 35mm +1mm
64.56 x 38.97 x 1.38inch =0.03inch
Weight 18kg | 39.681bs
Packing configuration 35mm
Modules/Cardboard 30
Cardboard/Container 28
Modules/Container 840

All figures are according to DIN EN 50380.
Tolerance at rated power 0 to +4.99 Wp. All other specifications + 3%.

At a low irradiation intensity of 200 W/m?2 (AM 1.5, cell temperature 25 °()

96 % of the STC module efficiency will

be archived.

* Standard Test conditions (L000W/m?, AM 1.5, cell temperature 25°()

** Normal Operating Cell Temperature (800 W/m?, AM 1.5,
windspeed 1 m/s, ambient temperature 25 °(C)

Cells temp. = 25 °C
T

Incident Irrad. =1.000 W/m?

®

Incident Irrad. = 800 W/m?

o

Incident Irrad. = 600 W/m?

=

Current [A]

Incident Irrad. = 400 W/m?

Incident Irrad. = 200 W/m2

o 5 10 15 20 25 30
Voltage [V]

Your WIOSUN® Dealer
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PHOTOVOLTAIC MODULE

DE-CP Series

German quality standards

All WIOSUN® photovoltaic modules are subject to our
strict quality standards. To ensure this, we conti-
nually monitor all manufacturers and suppliers
worldwide that deliver products to WIOSUN®. All of
our 25 year know-how together with selectedindi-
vidual components in premium quality have gone
into them. These modules are also particularly
suitable for use in hot regions due to their high
degree of laminated membrane integration.

Positive-only tolerance

You can count on our quality, because WIOSUN®
delivers only modules with positive tolerance up
to +4.99 Wp.

I\
\S

Suitable for all snow load regions

MADE IN 10 YEAR The newly developed and strengthened 35 millime-
EUROPE = WARRANTY tre hollow chamber frame gives our modules
extremely high stability - in all weather conditions.

10 year warranty on our products

With the 10 year product warranty on the WIOSUN®
module series, as well as a 25 year performance
guarantee, WIOSUN® photovoltaic modules are
among the most reliably calculable components for
efficient PV systems.

100 %

90 %

80 %

Standard tiered warranty 90% 10 years- 80% 25 years

Years 5 10 15 20 25

Added Value - Linear performance warranty from WIOSUN®

Moswn
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PHOTOVOLTAIC MODULE DE-CP Series

General

Cells 60 (6x10) polycrystalline Cellsize 156x156 mm

Frame Anodized aluminium Front glass 3.2mm Solar glass

Connection Plastics, IP65, 3 bypass-diodes Wire L mm? Solar cabel, 1000 mm length
Connector MC4 compatible Power tolerance 0 to +4.99Wp

Electrical Datas (STC*)

MODULETYPE DE-C245P DE-C250P DE-C255P
Nominal Power Pupp Wp 245 250 255
MPP-Voltage Unep v 29.63 29.98 30.36
MPP-Current Ivpp A 8.27 8.34 8.40
Open-circuit voltage Uoc v 37.45 37.54 37.62
Short-circuit current lsc A 8.78 8.84 8.88
Module efficiency nN% 15.09 15.40 15.71
Cell efficiency nN% 17.60 17.80 18.00
Electrical Datas (NOCT**)
MODULETYPE DE-C245P DE-C250P DE-C255P
Nominal Power Pupp Wp 196.98 201.00 205.02
MPP-Voltage Uwpp 29.44 29.79 30.17
Open-circuit voltage Uoc 36.90 36.99 37.07
Short-circuit current Isc A 7.02 7.07 7.10
Temperature coefficients Technical drawing
Temperature coefficients I, | +0.05 %/K zzg ((;80907)) 15150 (3571157
Temperature coefficients U, | -0.33%/K = \ . : T
Temperature coefficients B, | -0.45%/K A5 | o)
NoCT 47°oCx2°C 2% fym . &
Limits _ ER 2 ,
System voltage max. 600V / 1000V §§ S ) :
Reverse current max. 15A g§ v | ol
Operating temperature -40°C-80°C =g R II...
Maximum load 5400 Pa/m? = 550 kg/m? (75 Ibs/ft?) §§ 5
Safety class 1] ; IIIIIIIIII..In

~ HRAATHA
Certifications and warranty -
TOV IEC 61215, IEC 61730, 1703 i.p. 88 MIIIII Illllllllm ||

Product warranty

10 years

Performance warranty

Mechanical Datas

linear 25 years

Cells temp. = 25 °C
10 T T

Incident Irrad. = 1.000 W/m?

o

Incident Irrad. = 800 W/im?

Incident Irrad. = 600 W/m?

current [A]

=

Dimensions 1640 x 990 x 35mm +1mm Incident Irrad. = 400 Wim?
614.56 x 38.97 x 1.38inch 0.03inch B

Weight 18kg | 39.681bs e ™

Packing configuration 35mm Your WIOSUN® Dealer

Modules/Cardboard 30

Cardboard/Container 28

Modules/Container 840

All figures are according to DIN EN 503
Tolerance at rated power 0 to +4.99 W

80.
p. All other specifications * 3%.

At a low irradiation intensity of 200 W/m2 (AM 1.5, cell temperature 25 °()

96 % of the STC module efficiency will
* Standard Test conditions (1000 W/m?

be archived.
,AM 1.5, cell temperature 25°C)

** Normal Operating Cell Temperature (800 W/m?, AM 1.5,

windspeed 1 m/s, ambient tempera

ture 25 °C)
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COMBINED MODULE

MONOCRISTALLINE

Hightech from Germany

The WIOSUN® PV-Therm combination modules are
engineered in Germany and are subject to our strict
quality standards. With over 25 years of experience
in photovoltaics, we offer high-tech products at
fair prices. In all WIOSUN® modules only selected
high-quality individual components are used.

Positive-only tolerance

You can count on our quality, because WIOSUN®
delivers only modules with positive tolerance up
to +5 Wp.

Efficiency of up to 30%

This combined module, with a surface temperature
of up to 80° C, can be cooled down to a tempera-
ture below 20° Cin a very short period of time

g m using water at a temperature of 12° C. This equals
5 ) an increase in effi ciency of up to 30 percent.
MADE IN 10YEAR

EUROPE  WARRANTY Heat for free

In addition to the very easy installation, the
combined engine by the association of photovoltaic
and solar thermal energy is space-saving and
economically advantageous. Aditionally the

100 % thermal yield is fi nanced by the feed-in remune-
ration for the photovoltaic.

90 %
80% ' 5 year product warranty
Standard tiered warranty 90% 10 years- 80% 25 years With the 5 year product warra nty on the PVT—SER|ES,
Years 5 10 15 20 25 as well as a 20 year performance guarantee,

WIOSUN® photovoltaic modules are among the most
reliably calculable components for efficient PV
systems.

Added Value - Linear performance warranty from WIOSUN®

osEn
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11 WIOSUN® /I PV=Therm M_Series:

© 2015 by Solarzentrum Allgdu e.K.

COMBINED MODULE PV-Therm 2.0 monocrystaline

General

Cells 60 (6x10) monocristalline Cellsize 156x156 mm

Frame aluminium, black anodized Front glass 3.2mm Solarglass

Connection power optimizer solaredge Wire 4L mm? Solar cabel, 1000 mm length
Connector MC4 compatible Power tolerance Oto+5 Wp

Electrical Datas (STC*)

MODULETYPE PVT-260M PVT-270M | PVT-280M Thermal Datas
Nominal Power Pupp Wp | 260 270 275 Absorber area 1.58 m?
MPP-Voltage Uwep v 31.25 30.96 31.49 Connections DN 16
MPP-Current Iupp A 8.40 8.72 8.89 Liquid capacity 3.88 1
Open-circuit voltage Uoc v 39.35 38.08 38.74  System pressure max. 1.5 bar
Short-circuit current 1% A 8.97 9.32 9.50 Test pressure max. 2.5 bar
Module efficiency nN% 16.00 16.40 17.00 Flow rate per module 30-1501/h

Delta T ca. 5K bei STC
Electrical Datas (NOCT**) Operating temperature -20 °C bis 75 °C
Nominal Power Pupp Wp | 179 196 203 Stagnation temperature 75 °C
MPP-Voltage Uppp 26.87 27.7 28.18 Efficiency (n) 63 %
Open-circuit voltage Uoc v 34.96 34.62 35.21 (Collector energy output (ny) | ca. 995 W,
Short-circuit current lsc A 7.07 7.55 7.69 Thickness heat exchanger 0.8/1.0 mm
Thermal Datas Il not insulated | insulated Technical drawing
Collector efficiency (n,) 63% 63 %
Heat loss coefficient b (7,=1,) 22.89 % 7.98 1 1010 (39.76")
Collector power output (T,-T, =5K) 815 W, 932 W,, 995 (3917") —{ 15 (<= (77")
Temperature coefficients 2 E
Temperature coefficients I, | +0.04 %/K ')
Temperature coefficients U, | -0.367%/K
Temperature coefficients B, | - 0.46%/K
NOCT L8°C+2°C i i

£ 85

Limits
System voltage max.

600V / 1000V

Reverse current max.

15A

Operating temperature

-L40°C-85°C

Maximum load

5400 Pa/m? = 550 kg/m? (75 Ibs/ft?)

Safety class

Certifications and warranty

TOvV

IEC 61215, IEC61730, 1703 i.p.

Product warranty

5 years

PV CYCLE c €
A\ 4

Performance warranty

Mechanical Datas

linear 25 years

Dimensions 1655 x 1010 (995) x 45mm +1mm
65.16 X 39.76 x 1.77inch £0.03inch
Weight 36kg | 791bs

All figures are according to DIN EN 50380.
Tolerance at rated power 0 to +4.99 Wp. All other specifications + 3%.

At a low irradiation intensity of 200 W/m2 (AM 1.5, cell temperature 25 °()
96 % of the STC module efficiency will be archived.

* Standard Test conditions (1000 W/m?, AM 1.5, cell temperature 25°C)

** Normal Operating Cell Temperature

(800 W/m?, AM 1.5,

windspeed 1 m/s, ambient temperature 25 °C)

Your WIOSUN® Dealer

»\25
(0.98")
MADE IN ENGINEERED
JORDAN IN GERMANY
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Why should photovotaic modules be cooled?

W First of all you should know, if the module /cell temperature increases
of 1° (, the electrical power decreases approximately of 0,5%

¥ |n our latitudes combined with direct sun irradiation, modules can
reach temperatures of up to 85°C

B Compared to the Standard Test Conditions of 25°C (1000W/m?2),
the top performance breaks in up to
approximately 30%, which also includes a decrease of electrical profit.

M The cooling of modules generates the optimum result of electrical profit!



(p3]002) ), G (paJ003 10U) ), 99 alnjesadwal ajnpop

(zaw) awiL

wiayl-Ad
ainjesadwa]
= 01
= z
< 3
*(p9]003) M 04€L 01 dn (pa]00d J0U -
b 0§ (Paj00) M H. (Pl Jou) pajo0d j0u
M OLLL WwoJy sasii ndino |ea1323|9 ayl 'Siyl Jo asnedag

nding [e213319

00T°'L =
*]91eM Ulel P|0d
U1IM ), GZ 0] UMOP Pa|00d alam Aayl uayl ), G9 punoie Jo
ainjesadwal e 0] s3|NpowW wiayl-Ad ayl dn syeay uns ayy
00€°L <
= 09
oot L

paj00)
a|npow plepuels ainjesadwal

Inding (22141233

WwJiayl-A\d d|npow pauiquwod ayj Jo
a_ﬂ_mo_@ Aouainyy]

oud I




S[9310Y SSau|9p\ 'sjood3urwiwiims Joopul 'sjood3uiwiwiims

[ood Sulwwims ayl ul sainjesadwal 321U ‘wnipaw 8ulj00d Jo syunowe 319 40 asnedaq sp|aih |ed112919 ysiy

NSO




sawoy Ajiwey :uonedddy

12909 Sulj|Iyd Mo| 'uoiesauad AS1aua [BIIWIOUO0IS pue Jyjielny :S1yauag

|

e ) L=

jue] 9Selo)s paulquiod Yyiim
dwnd 1e3H NNSOIM PUE [NPOW WaYL-Ad




duinyal Jo4 |eapl 's3ulp|ing ||y

129449 3Ul]|1Yy2 MO]| ‘a1l JaWwwns ayl ul Jusawa|a 3uizeay |1ss04 ou 'uoiyelauasd A31aua [LIIWIOU0D]

|

E=3

NSO




198ueydXa JeaH — S yuey uoisuedxa auelquidjy

P— leq § 'z anjea A1ajes

Q— dwng
12949 3uneay ysiy =
y/|0S > a1el moj|4

wwys / 06 Na— T | y y y y g y y ) ) T wwys / 0S5 Nd

12943 Su1j00d ysiy =
y/|0S < a1el mo|4

a|npow/|0S wwgl / 6L Na ; . . . . . . _ _ y [wwzy / 0oy Na
:pIjeA sI ejnwuoy jeauidwa Suimoj|oy
3y1 'pasn ale sagel03s J1ayng J|

(wt) aqny painow.y

9AID|S UOISIDWIL|

aJa1d-|

19)20S U0I123UU0)

de> pu3 — H H H H H H H H H L

101e13d3s Iy wwgz / Gz Nd ; . . . . . . . . y [ wuwgz / Sz Na

110 3uISISU0 385 UOIPIAUUO)
‘palejai-1alqo

paje|ndjed aq 3snw S|euapidul
pue pinj} 9zsaljijue se ||[9Mm se wwge \ Z$ NQ . _ _ _ _ _ _ _ _ _ [T wwgg \ 0Z Na
saAjeA A111nd3s '1ajem |elsnpul
10J 98e101S pue a8el03s Jayng
'138ueydxa 1eay ‘dwnd "yuey awn|op
*]9S UO0I123UU0) 3yl Ul papnaul Si - i i i i i i i i i A
gununow JooJ ayj JoJ |eudlew ayy wwzy / 0¥ Na 4 H " " " " ¥ ¥ ¥ . —wwgl / GL Na
*}20|q Jad sajnpow 09 AjaAI3dadsal
'aull ul Ajjeaiwiayl papnpul

9q ued s3|npow oL ‘xew 'saqn} | | | | | | | | | | o 10suUas Yim
3Y3 JO SYIPIM |eulWwOU 3yl 03 ang laisneyx3y - Jejos —g 9A3|S UOoISIaWW|

wwzz / 0Z Na 1 " ¥ ¥ ¥ ¥ ¥ ¥ ¥ . [ wwge / Z¢ Na

NSO Wioyl-Ad



9P Nnaeg||eie|0S MMM
3p-Ad-ezs@oyul

SuoIIN|os Je|os
nes||y wniuaz

10 yJewsapes) e

MNEISOINN

3P UNSOIM MMM
3P UNSOIM@® 0JU|

0./z 69 68 th€g (0) 611+ :xe4
0 69 68 zh€g (0) 671+ auoyd

uajoyuassalg o%9.8-3q
€L - G JIop])y Yledaglaman
Hqwp uoinpold NNSOIM

*3Wo0d 0] suoi}
-eJauad 9y} 10y 3ININS Y} 3INIBS PUB JUBWUOIIAUD
ues|) e 0} UOIINQIIUOY INOA 3¥jew noA 'uonippe
ul puy “Asuow anes o0} pue Addns AS1aua umo Jiay}
10} apinoid Ajpuspuadspul 03 SI3W0IsnNI INO MOJ|e
M 'suolinjos Jo aduel peoiq Ino 0} ang °,,Nes|y ul
JQYW,, Swalshs AS1aud pajuaio-aininy '‘Ajenb-ysiy
9dnposd pue 1591 ‘dojanap |\ “paads 1094100 BY]
1 3wl S 3yl 1e sydom Suiyihians wsiuoidaiad
pojadiel 01 syueyl JI Addey ale am pue 3jdoad
1noge [je aie am 'uny Suiney Aofusa am ‘Auedwod
JNo U "sn Jo [|e 10} 3°I ‘JUdWUOIIAUS N0 10} AJljIqeu
-1BISNS pUB SSaUdIeME YLIM YI0M pue aAl| 03 si Aydos
-oJ1yd unQ *2dualladxa Jo sieak Gz ueyl slow Suiaey
Auedwod Ajiwey aneaouul pue diweulp e ale app

sa|npow ayj Jo AS13ua |ewlayl ayl Jo UOIIeSI|IIN 3|qeuoseay
paJinbal 3xeds 93317

9211d aseydind mon

111 duidieyd 1ajem

ssad0.d ajeiedas se [[am Se 'uoipuny Sulj00d aAIRRUIBY|Y
)00+ 0] )oGlL- WOJ) Saunjeladulal 3e syJop

Jossaldwod |joJ2s puejado) [njiamod

fHusanuyss ysiy

siagueydxa 1eay aje|d yum ay1] syisodap 03 anp sso|
Jamod ou 'isnqou Ajpwalixa '1a8ueydxa jeay adid-ajqgnog
Kiessadzau Sul|up oN

[10S

S_E_E%\,I . o
1318M pUNoJID

wayl-Ad
3|NpOoLW UOoI1eUIqLIO)

*|9A3] ainjeladwal 1aysiy e 03
1 s3unq A318ua |edu3PRI8 yim 31 Sulkddns Aq pue (%S2) AS1aua 4o 331Nn0S 3eay e saAlldap dwnd jeay ayL

ul)uup a1inbal 138uo|
ou s3op pue sdwnd 1eay |euoljipes) 03 paledwod se sagejueape aalsap sey dwnd 3eay NNSOIM MaU ayl



321 pue mous Jo 8ui3soliaq
1oddns Suijeay
uoljesedald 191em 10H
duneay aung -
duneay-aid Ja3em punolp -
]10S 3y} ul 98el0}S }1eaH -
:dwnd 1e3Y B Y3IM UO0III3UU0D U|
duneay jood Sulwwims
9%0L 1sea| 18 Aq p|alh |jenuue 3y} ul aseasdu|
%,0€ 01 dn Aq asealdul 1amod

‘Rouow pue AS1susa anes 01 nok sdjay sanpow
9yl Jo Ausapuya syl Joj |euswilap Ajensn si jeyi
1eay Jej0S ay] °Sslojenjde ayj 0} 1eay pajelauasd ayjl spes|
pue S| Je|0S 3Y3 J0 uIj00d 3y} Jo} Sapiaold ajnpow 3y}
MO]3q pajunow Jagdueydxa 3eay y "sjusawa|a dlejjonojoyd
pue sjue|d JejOS [BWI3Y] - MOU [ljun pajeiedas uaaq
ARy Udlym SwalsAs om} Jo sagejueApe ayjl Jo uoljeu
-IqWOo) JUel||14q B SI 3[NPOW UOIIRUIqIOD WIdYyl-Ad 3yl

wiayl-Ad
3|NpowWw pauiquo)

NNSOIM

A81aua pajelauasd

Ajjewlayl ay3 Jo uoIlesljizn ajgeuoseay
Klessajau 1ajem

punoid ayj 03 Jo saqoud jo 3ul||up ON
9%0€ 0} dn

Aq Jamod |e211123]3 ay] Ul asealdul
'sa|npow 3y Jo 8uljo0d ay} 01 ang
sa|npow wJiayl-Ad ay3 Joy

8u1j00d ayj ul Juawsanosdwi :dwnd je3y
9y3 Jo sawy Sunelado 3uo| ayj 03 SHueyl
o,t-z Jo dwnd

13y ay3 Jo Jamod Suieay ayj ul aseald
—Uul Ue Ul S}{nsal ), U0 JO 3JINOS Jeay
3yl ul aseasdul ainjeladwal AIaA3 ~824nos
13y a3y} Jo ainjetadwal ysiy o1 anp
dwnd 1eay ayj jo LHouapyss A31aus ysiy

p|0 SIDaA Lz

Yajy1g unIpw

:npb||y wniiuazin|os
Jo ssoq ay3 fo uos

Y1 Aq wayshs mau ayj
Jo uonypyuasaid pnoid

iS|any [1SS04 INOYIM 31niny e olul dals 3934103 9yl SI Sjusuodwod 3sayl JO UOIIeUIqWOd JUdsI| 93Ul Ayl
:s3uIp|ing 8u3sIxXs JO uolleAoual 3yl Jo) Jo 3uieay JnoA 1o 11oddns se ‘uoin|os a19|dwod sy

‘slojenjoe

Jayjo pue dwnd ayy Aiddns o3 pasn A[3dalip aq ued
Jamod pajesauasd Ajsnoauelnuiis ayl "a1ayl [9Ad]
ainjeladwal palinbal ayj 03 1y8noiq pue dwnd
}eay ay3 ojul paj SI H 'JuUILYYNS JoU S| 1 §| "103e|
-nwnioe ayy ojul Aj3dau1p 1eay pajelauas Ajjeinieu
9] SpU3S 9|NPOW UOoI_UIqLIOD WIdY]-Ad YL

‘dwnd

123y NNSOIM Inyamod ay3 pue anpow plighy
Wwiayl-Ad Suluuim-pieme ayl 4O UOIIIBUUOD 3Y] SI
NNSOIM Auedwod ayj woiy uoijeulquod 1sa1e| ayl

iS|any [1SS0J 1NOY1IM 31N1NJ B 10) UOIIN|OS palualed

Wa1sAS ||eIaAQ

NASOI



WIOSUN

DAl WIOSUN® products are certified and patented by TUV
(German Technical Inspection Agency) or VDE via
lEC 61215  IEC 61730

OWIOSUN® is a fully fledged member of PV-Cycle:
After expiration of the product life of a module, each
module will be disassembled in its component parts and
recycled. Thus, the sustainability of the energy
production become central importance

©®Oown R&D-department in which our WIOSUN® modules

are continually optimized and produced by high-level
production standards

Mioswny

.\;.Hauj._,i RAL h m @& . v<.m_hw_.n

DIN EN 50 9001:2008 GUTELBLCHEN LLHED
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BUNDESREPUBLIK DEUTSCHLAND

URKUNDE
e 1 Enetang

Patents

Na 102011 D50 849

BUNDESREPUBLIK DEUTSCHLAND

i

URKUNDE

ubar die Ewtragung der Marke
Nr. 30 2009 024 7861
A sz 2

wiosun

ENGINEERED
IN GERMANY

MADE IN
JORDAN




FEDERAL REPUBLIC of GERMANY

CERTIFICATE

on the Grant of the

Patents

No. 10 2011 050 643

IPC
F24J 2/40

Description:
Combined photovoltaic system - and solar thermal system

Patent Owner:
Willi Bihler, 87640 Biessenhofen, Germany

Inventor:
Bihler, Willi, 87640 Biessenhofen, Germany

Day of Registration:
26.05.2011

Munich, den 04.04.2013

The President of the German Patent and Trademark Office

’?..du.q( : f&&&a‘

Rudloff-Schaffer




N/
Mioswru

FEDERAL REPUBLIC of GERMANY

CERTIFICATE

of Trademark Registration

No. 30 2009 024 761

File No.: 30 2009 024 761.7/19

WioSsS

Trademark Owner:
Bihler, Willi, 87640 Biessenhofen, Germany

Day of Application: 21.04.2009 Day of Registration: 25.06.2009

The President of the German Patent and Trademark Office

gv A - fcﬁa&g

Rudloff-Schaffer

MADE IN ENGINEERED
JORDAN IN GERMANY
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stiaccert

CERITIRICIATE

siidcert hereby confirms that the Company

Solarzentrum Allgiu GmbH& Co. KG
Gewerbepark 13
D-87640 Biessenhofen

has introduced a quality management system, according to

DIN EN ISO 9001:2008

for the following areas

Production, Planning and Installation
of Solar Energy Systems

Proof has been furnished, that the requirements of DIN EN ISO 9001:2008 are fulfilled.
This is documented in the audit report - No Solarzentrum 09.

This certificate is valid until 18.09 2012,

Within this period regular surveillance is done by our certification body.
Certificate-Registration No. 9002909 |

Uhmatuchsr
Mkt-dﬂhmnng
H!t

TGA-ZM-25-95-00
Marktoberdorf, ‘-}eph:mhm 19" 2009
arald Linder

Head of certification body

MADE IN ENGINEERED
JORDAN IN GERMANY
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/A TUOVRheinland®

| Precisaly Right.
|
|
C . f.
| ertificate
|
Registration No.: PV 72112057 Pago 2 Report No.: 31172140.002
License Holder: Product:
Solarzentrum Aligau GmbH & Co. KG PV Module
Gewerbepark 13 Type: Wiosun PVT 180
Biessenhofen-Altdorf 87640 Model Familty. ‘Wiosun PVT xxx
Germany {xo0x = 165-185)
i Manufacturing Plant:
UE Solar Co,, Ltd

Mo, 528 Nanxiashu Section, Wuyi Road
Wulin Hi-tech Industrial Zone
Changzhou, Jiangsu Province 213161

! China
Basis:
du
[ IEC 61730-1: 2004 RO “ﬂo
IEC 61730-2; 2004 ) 2
| EN 61730-1: 2007 = = » Qualified, IEC 61215
EN 61730-2: 2007 = = = SafetyTested, [EC 61730
“Photovoltaic odule safe = NS
' qualification™ e - f:} TUVRheinland § * Periodic Inspection
| .-*{a “‘x
82359189°

m Factory Inspaction

= Todacument the consistent quality of
the product faciory inspections are
performed penodically

Aiamuazks
- IEC EM 81730 consists of pari 1 { Requirements Tar consbiuction) and part 2 {Requirements for kesling)
= Tha mbave lisbed PV modules ol the requitemants of Application Class A (Salety Clasa il ). Thay may b used in PV planty
al & maximum sysiem voltage (Voe al 8TC) of up to 1,000 VDE.
« Thi dotails of ihe faciony inspoction ane documended in TUY Roport No. DO0T5441 2 (T1214570), see page 1, and
QOTEA411 (15037600 002), see abave

Comnditions:

The product fast i voluniadly acoording 1o techricsl reguiations. Any change of the design, materials, components or
ncaisng may require ihe regelition of some of the gualfication lasts i order 1o ridain type approval

The certificate has a validity of 5§ years counting from date of issue.

Certification Body

ol Rep

Mewtown, August 04, 2011 Dipl-ing. M. Raap

Cevmificaion Body  TUW Rhewnland of Morih Amenca, inc., 12 Commeres Road. Newiown, Connacticul 08470
Testing Laboraiory: TUW Rhainlend PTL, LLE, 2210 South Roosovelt Sireol, Tompo, Arizona 5202

MADE IN ENGINEERED
JORDAN IN GERMANY
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FEDERAL REPUBLIC of GERMANY

CERTIFICATE

of Trademark Registration

No. 30 2009 033 184

File No.: 30 2009 032 184.7/06

WIS 0k

Trademark Owner:
Bihler, Willi, 87640 Biessenhofen, Germany

Day of Application: 03.06.2009 Day of Registration: 07.07.2009

The President of the German Patent and Trademark Office

?..cﬂhf‘f( . fcﬁ&“&—a‘

Rudloff-Schiiffer

MADE IN ENGINEERED
JORDAN IN GERMANY




N/
Mioswru

FEDERAL REPUBLIC of GERMANY

CERTIFICATE

of Trademark Registration

No. 30 2009 024 761

File No.: 30 2009 024 761.7/19

wiosEnJ

Trademark Owner:
Bihler, Willi, 87640 Biessenhofen, Germany

Day of Application: 21.04.2009 Day of Registration: 25.06.2009

The President of the German Patent and Trademark Office

Y dwy - f(ﬁn?&a(

Rudloff-Schiffer

MADE IN ENGINEERED
JORDAN IN GERMANY
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Registered 13/01/20
No 010189223
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CERTIFICATE OF REGISTRATION OF

TRADE MARK

I, Fatima Beattie, Registrar of Trade Marks hereby cenily -

Anstirnlin Ciovernment
11 At ralie

MNo. 1442381

that the lrade mark represented on this cerificale was liled as Trade Mark No, 1442381 on 12 August 2011, |1
15 due for renewal on 12 August 2021 and Willi Bihler of Dorfstrasse 2 87640 Biessenholen GERMANY has
bean enlerad in the Hegister of Trade Marks as the owner of the trade mark.

WIOSUN

The goods andfor sanvices forwhich the tradée mark is registerad, plus any endorsemant, addiional owners or
ather information relating 1o the registration, are listed on the atlached pages.

Given under my hand and the seal of the Trade
Marks Office on 20 April 2012

§ oty AURTRALIA
N

Fatima Beattie
REGISTRAR OF TRADE MARKS

TRADE MARKS ACT 1995

MADE IN ENGINEERED
JORDAN IN GERMANY
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CERTIFICATE OF REGISTRATION OF

TRADE MARK

|, Fatima Beattie, Registrar of Trade Marks haraby carfily -

Australinn Government

" Australia

No. 1442380

that the trade mark represented on Ihis cerlificate was filed as Trade Mark No. 1442380 on 12 August 2011, i
Is due for renewal on 12 August 2021 and Willl Bibler of Dorfstrasse 2 87640 Biessenholen GERMANY has
besn entered in the Register of Trade Marks as the owner of the trade mark.

PV-THERM

The goods andfor services for which the trade mark is registerad, plus any endorsement, addilional owners or
other information refaling to the registration, are listed on the altached pages.

Given under my hand and the seal of the Trade
Marks Office on 20 April 2012

;/Ayat

Fatima Beattie
REGISTRAR OF TRADE MARKS

TRADE MARKS ACT 1995

MADE IN ENGINEERED
JORDAN IN GERMANY






