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from A to Z...MONO vs poly aleo

Monocrystalline Polycrystalline
silicon solar cell silicon solar cell
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A. Made in Germany alao
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This is to certify that
aleo solar GmbH
Marius-Eriksen-Strafie 1

DE-17291 Prenzlau
Federal Republic of Germany

registered with the Industrie- und Handelskammer Ostbrandenburg (Chamber of Commerce Z E -rr O l'o E p YO O-T ('X O-l-o K (XT (x O-K E U d( O-T rl K (XV y

and Industry East Brandenburg) under registration number 771414 as manufacturer of solar

cells and solar modules with its factory site based in Prenzlau, Germany. u e _I_l.o LO O_E Lp LO( Ké (x p Le u 6 K (x L _rl_éTe ]
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B. Silicon Purity

manufacture of crystalline solar panels

high purity

@ silicon
3 o

Czochralski @

» Mono
High grade silicon purity g -

single
crystal

pseudo
square

» Poly

Lower silicon purity

doping, lithography,
coating, screen printing

stringing, lamination
framing, testing

monocrystalline
solar panel

polycrystalline
solar panel




@ Solar value chain aleo
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C. More power - same dimension
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D. Initial cost aleo

» Poly: 2.5 - 3.5% cheaper

.



E. Transportation cost aleo

» Mono
Up to 9kw/pallet

» Poly
Up to 7,5kw/pallet

.




F-G. Installation cost / Space Efficient a|ec|
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More installed total power in the same space

Ability to increase the installed total power in the
future

Less Mounting Systems and rest materials,

Less Installation effort,

Less working hours,

Reduced possibilities of a failure (statistic failure)

Increased possibilities in replacing with the exact
same power class module in the future
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H-1-G-K-L. Cells Peak/Efficiency/ Electricity / Heat Resistance a I E D
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Monocrystalline cell

Peak 5w

Cell Efficiency 20,54%

More Electricity/sgm

Less Electricity Losses
Temperature coefficient-0,40

v Vv Vv Vv Vv

Polycrystalline cell

Peak 4,16

Cell Efficiency 17,1 %

Less Electricity/sgm

More Electricity Losses
Temperature coefficient-0,43



M. AR Glass aleo

Reflected light

incoming light

» Mono modules capture more light.

This is made possible by a thin film made of silicon dioxide, which
covers the front glass. The thin silicon dioxide coat reduces the
refractive index on the glass surface and consequently light reflection.




N. EVA film

aleo

» The highly transparent EVA film
extend the transmitted radiation
spectrum and enhance its trans-
mission.

This process enables a greater

guantity of light to get to the
cells, passing through the film
from the front side of the panel.

[nm]
250
500 .
EVAfilm - EVA-film
Standard [ High-
750 modules Efficiency
(360 - 1500) modules
(300 - 1500
1000 ¢
1500

Better transparency in the UV spectrum



O. LHS Technology aleo

Incident light

Light at normal incidence

Total internal refelction

p .
30° 60]|°
150 nm. AN \J Glas
EVA
Internally

reflected light

» Special cell interconnections, called “Light Harvesting String”
(LHS) technology.

» It was first developed by the Massachusetts Institute of Technology
(MIT) and directs more light to the cells.




P. Reduction of the STC efficiency aleo

Weak light
behavior

excellent
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» 0% of rel. reduction of the STC efficiency from 1000W/m?2 to 200W/m?

» While modules with conventional poly or mono crystalline cells usually
suffer from efficiency losses between 2 and 5%, our modules even give an
efficiency gain for 200 W/m?2 thereby ensuring high yield under real
conditions.



Q. Weak light behavior aleo

More output with high-power modules

Output
Better 16 % more
weak light power
behavior

S_19 with 290 Wp modules Time of day
Conventional 250 Wp module

» Higher yield under non ideal illumination conditions (under angle,
morning, afternoon, cloudy weather etc.)




R. Light Induced Degradation (LID) alen

Delta eta @ 200 W/m? (%)
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» During their first several weeks exposed to light, solar panels suffer from the so called
light induced degradation process, which reduces the efficiency of the PV panels
continually until they stabilize at a lower efficiency level. Usually, the reduction of
conventional panels is as high as 1 to 4% of the initial power output after 50 kWh.

» aleo Monocrystalline series show a minor degradation effect only - abOUt 0.6%.




S. Linear Power Warranty aleu
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T-U-V. Guarantee reimbursement

aleo

Immediate and free

replacement module

Full compensation on tasks
that fall in guarantee issues

guarantee certificate
for aleo modules

sleq salar GmbH provides 3 praduct guaranise and 3 power
e photovolisic modulez. The prec

e (degr:
B-E. describe the conditions which apply o both of th
sleo-guaraniess.

period of 10 years from the purchase date. Power output is
caversd zoily by the sleo-Fower gusrantes.

2. sleoPower Guarantze
Subject to the condtions of this guarantes cerifeate, we
guarantee that-

* during the firzt twa years from the purchaze dats, the.
power output will e 3t lesst 98% - for modules using
mono-eryztalline cel snd 97% for modules using
poly-orystaling calls - of the power output of th
‘3policable product data sheet
the amual performance degradation in the
subsequent 3% to 25 year from the purshaze date
Wil be laz= than 0,73% of the pawsr output of the.
‘spelicable data zhest

The power output of the modules shall be measured under
standard test conditions (STC) and under consideration of
Standard measursment toferance.

B Guarantes Conditions
The owner of the module st the fime at which 3 guaranise
elaim originates <hall be entitied to make 3 guarantee ciaim.
The defective module must stil be part of the solar enery
System in which it was. nitally integrated. Guarantee ciaims.
must b fied within the 2pplicable guarantee period.

The guarantesz are vaid in the Europsan Union or in the
ouniry in which the aleo solar group firs placed the module
n the market, with the exception of Australa, North America
(US4, Canada) and Central Ameriea (inoluding Mexico and

the Caribbean): with Ausiralia, North 3nd Central America,
only the guaraniss conditions for the region in question shall

e
Thesa guarantees ony apdly with nommal and proper
warehcuzng, implementation, mtalston, use  and
terance o he modues. and only under usual operating
conditons
In partioia, he instaltion nstustons fo alec-modsies in
the version which i up o date at the Erme of instlation st
be obzerved. Repairs, moficstions or any other changes fo

These suarantees are only effective for module used under
normal cimate conditions. They do not apply n the event of

.
ghining. fooding, vermin, frs, breskage. undue hock or
similar siternal infugncez.

They 3120 o not 3pply to damage caused by third partes and
other events or accidents outside the normal use of the
modulez and over which we have no influsncs. Furthermers,

guarantees are o longer valld i the module Iabel or serial
numier of the moduls have been changed, erased. or mads
ilsgioi, or othrwize become lieg

C. Indemnification
I the event 2 binding guarantea claim has been established.
we shall provide, 3t our sole discretion, compensation i the
form of any of the fallowing altemative optians:
3) Replscement of products [new or rafurbizhed)
b} Repair
o) for aleo-Product Guarantee cases on
- provision of financial compensation for the
aporopriate resicusl value of the products
4] for aleo-Power Guarantee cae: anly
1. provision of sdditions modulez (new or refurbizhed]
which makes i possible o re-estabiizh the
guarantaed powsr outout, or
2. execution of technical measures to re-stabish the
guaranteed power outout,

eSrmsansi | 7291 Framia | Semany | nfod s aclr e

Direct and free
shipping modules
for replacement




W. Top Brand PV for 2015 aleo

EUPD RESEARCH

TOP BRAND PV
MODULES

EUPD RESEARCH

TOP BRAND PV |

MODULES /|
UNITED KINGDOM  Jf

«,201 5/

GERMANY

\2015/

EuPD Research and the Hoehner Research & Consulting Group

The company aleo solar ranks among the top PV brands in Germany and
UK according to the results of a survey carried out by EuPD Research
among installers on brand awareness, customers’ choice and distribution.




X. PID Free a'eu

Combination of thoroughly qualified cells, glass, and embedding materials.

PID-free upon application of a negative bias of 1000V (maximum system voltage) for

96h at 60°C and 85% relative humidity. Tests were performed at Fraunhofer ISE
(11/2014).

PID affects mainly Poly modules.
No PID problem has been record in aleo Mono modules.




Y. Low Carbon Footprint

aleo

in LOMonths our modules are completely neutral and
in about 20 years you’ll save 5 Tons COz2*

The term “Carbon Footprint” means a certain amount of
gaseous emissions (CO2z) produced by human activities or
cumulated over the life cycle of a product.

215Kg CO, eq

*depending from module type and location of the module
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aleo
Z. Aesthetics
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from A to Z... MONO vs poly ElED

Basic topics Mono Poly
Made in Germany ' '
Silicon purity ' -
Power (1660 x 990mm) \' -
Initial cost
Transport cost
Installation cost
Space-Efficient
Cells Peak
Cell efficiency
Electricity/sgm
Electricity Loss
Heat Resistance
AR Glass
EVA film
LHS connectors
Reduction of the STC efficiency from 1000W/m?
Weak light behaviour
LID (Light Induced Degradation)
25 years Linear Warranty
Free replacement module
Free shipping modules for replacement
Full compensation on tasks that fall in
TOP PV BRAND in Germany and UK
PID free
Carbon Footprint
Aesthetic
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