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Industry guides
RENI is a series of industry guides covering the 
key topics in the PV industry. Most of them are 
published annually at significant PV events. 
After their launch, they are distribut ed to the target 
group worldwide and presented at over 30 trade 
shows throughout  the year, in Europe, USA 
and Asia.

These publications are specifically aimed  
at the decision makers of the PV industry. They also 
serve as a means of attracting investors and 
politicians. 

An industry guide from RENI includes: 
 a topical market overview and 
 presentation of the companies, products 

 and services.

Be a part of our presti­
gious industry guides! 

Top­level reports for 
the global PV industry
Publisher
Solarpraxis is one of the leading knowledge service 
providers in the renewable energy sector. The 
Berlin-based company has been providing clients 
with expertise and professional services in the 
fields of engineering, conference organization and 
publishing for over twelve years.

Since 1998 Solarpraxis has been offering a wide 
range of trade magazines and industry guides 
dedicated to solar energy, and addressing profes-
sionals in the manufacturing and installation 
sector.

photovoltaik (German edition) and pv magazine 
(global and Chinese edition) bring monthly 
technolo gy-focused reporting that covers the latest 
trends and market developments in the field of 
photovoltaics.

Industry Guide

PV Power Plants 2011

Solarenergie in Deutschland
Solar Energy in Germany

Drei Jahre 
Bundesverband Solarwirtschaft

Renewables Insight · Energy Industry Guides

Inverter and 
PV System Technology 

Industry Guide 2011
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Markets & Trends
China: An unmatched production
capacity growth rate. Can global and 
domestic demand keep up? Page 18

Research & Development
Module degradation: Breaking the 
common belief. Solar modules may
in fact be aging well. Page 140 

Industry & Suppliers
Turnkey TFPV: Thin film makes a
comeback. Solutions providers hope
for the better. Page 90
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Time for fresh concepts
Lamination is a very advanced process, but there is  
still room for innovation. Page 94
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Background
“engineering the solar age” showcases manufac-
turers, material and service providers in the 
photo voltaic industry.

The image brochure consists of two sections. 
The first section provides readers with a clear and 
comprehensible illustration of the processes 
involved in the construction of a PV factory and 
describes the individual steps of the value-added 
chain.

The second section of the industry guide offers 
PV supplier companies the opportunity to present 
detailed information on their products, services, 
strategies and developments.

Edition facts
 Publication date: September 2012
 Presentation at: 27th EU PVSEC
 Print run: 17,000 copies
 Quality: ISO A4, high quality print
 Language: English
 Distribution: The brochure will be distributed 

 in selected markets and to selected target 
 audiences worldwide. 
 For details please see page 6.

 Website: www.renewablesinsight.com,
 www.suppliers-pv.com 

 Deadline for insertion: June 2012

Target group
 Product developers and factory designers
 Plant managers
 Module manufacturers
 Information providers
 Investors and finance providers
 Research institutes and professional 

 associations
 Policy and trade press

engineering the solar age · 6th edition, 2012
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Industry Overview
Professional articles about following topics:

 Market (productions capacities, business 
landscape, market outlook)

 Technology (solar cell type, grid connection, 
applications)

 Manufacturing (ingots, cells, wafers 
and thin-film modules, cost reduction, 
optimization, laser technology)

 Quality assurance
 Ecology

 and others

Company presentations
 one-, double- and four-page 

 corporate portraits

engineering the solar age 2011 ■ 2012 18 19 engineering the solar age 2011 ■ 2012

Crystalline silicon cells

A crystalline silicon solar cell consists of a 
mono- or multicrystalline silicon chip (wafer) 
approximately 180 mm-thick. In order to in-
crease its conductivity, the crystal structure is 
doped, i.e. foreign atoms are added to the ma-
terial in a targeted manner. The p-type layer is 
created by doping the structure with boron; the 
n-type layer is created by doping it with phos-
phorus. Metallic, strip-like contacts on the front 
and rear of the cell draw off the light-generated 
charge carriers.

Monocrystalline cells have a perfectly regular 
crystal structure. Multicrystalline cells are made 
of silicon crystals with grain sizes measuring 
just a few millimeters. The grain boundaries rep-
resent crystal defects to which charge carriers 
can be bound (recombination). Their efficiency 
is therefore somewhat lower.

Monocrystalline silicon cells achieve an efficien-
cy of 17 to 18 percent in commercial manufac-
turing; multicrystalline silicon cells achieve 16 
to 17 percent.  Special technologies have also 
been developed to increase efficiency. The fol-
lowing three are the best known of the commer-
cially available technologies:

Buried contacts: Applying contacts to the up-
per cell surface in the form of metal fingers and 
busbars reduces the absorptive area. This can be 
avoided by cutting grooves into the cell using a 
laser, to create a path for the metal conductors.
Back contact cells: Another way of removing the 
metal conductors from the upper surface is to 
place them on the rear side of the cell. The solar 
cells which currently achieve the highest effi-
ciencies were created using this method.
Heterojunction with Intrinsic Thin Layer (HIT): 
The HIT cell consists of a thin, single-crystal wa-
fer which is covered on the front and rear with 
an ultra-thin layer of amorphous silicon. Using 
both crystalline and amorphous silicon layers 
increases the cell’s efficiency.

These technologies can increase the efficiency 
of a crystalline solar cell by over 20 percent.

1 2

3

4

5

Solar modules: a variety of technologies

Photovoltaics uses the internal photoelectric 
effect to generate electricity from sunlight. 
Incoming light which is absorbed by a semi-
conductor crystal releases electrons from their 
bonding state. An electric field is then required 
to conduct them away from the solid state.

Solar cells have an n-type layer which can emit 
electrons (emitter) and a p-type layer which 
can absorb electrons (base). At the boundary 
interface between the two layers (p-n junction) 
an electric field is formed, which separates the 
light-generated charge carriers. A voltage cor-
responding to the electric field is produced at 
the terminal contacts of the cell, meaning that 
current is able to flow as soon as the contacts 
are connected to each other.

Many types of solar cell have already been de-
veloped in laboratories to increase efficiency 
and reduce costs. Five of these are used com-
mercially today and play a role in the market. 
The fundamental difference between them is the 
semiconductor material used and their crystal 
structure (crystalline or amorphous).

Silicon is the prevailing semiconductor in pho-
tovoltaics. Monocrystalline (mono-Si) and mul-
ticrystalline (mc-Si) are mainly used. Crystalline 
silicon solar cells achieve the highest efficiency, 
however the manufacture of high purity silicon 
requires relatively large amounts of energy and 
brings with it high costs. Thin-film technol-
ogy, which requires significantly less material, 
is therefore used in an endeavor to avoid both 
of these drawbacks. The following materials are 
chiefly considered to be suitable semiconduc-
tors:
■ amorphous silicon (a-Si) and 

microcrystalline silicon (µc-Si)
■ copper indium diselenide (CIS)
■ cadmium telluride (CdTe)

First generation photovoltaics technology is 
based on crystalline silicon. The second gen-
eration is based on thin-film technology and the 
third generation encompasses new technologies 
which have not yet reached a commercial stage 
– mainly organic solar cells.

Applying metal contacts

Monocristalline solar cell

Module transfer equipment

The Technology

* Research, experimental stage 
** Space travel, concentrator system

CryStalline SiliCon CellS thin-film CellS

Dye cells*
organic
cells*

hybrid

multijunCtion CellS ** 

monocrystalline multicristalline

amorphous 
micro-

crystalline 

micromorphous (tandem cells)

thin-film
silicon 

CiS/CiGS
Cdte

cadmium telluride
Various iii-V semi-conductor 

combinations 

Types of solar cells 

Basic layout of a solar cell

1 negative electrode

2 boundary layer

3 n-silicon

4 p-silicon

5 positive electrode
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of the impurities differs from that of the sili-
con, the phase change from molten to solidi-
fied separates the impurities from the silicon. 
The impurities accumulate in the melt and are 
transported to the end of the rod as the mol-
ten zone travels through the rod so that they 
can be cut off after the end has solidified.

The process resolves the problem by slowly 
lowering a polycrystalline silicon rod with a 
monocrystalline silicon seed crystal at the tip 
through an annular coil. The coil generates a 
high-frequency electromagnetic field so that the 
rod heats up from the tip. As the rod cools down 
behind the molten zone, which travels slowly 
through the rod from the bottom to the top, a 
high-purity monocrystalline silicon structure is 
formed. This allows the production of extremely 
highly efficient solar cells from this ingot.

For the production of multicrystalline ingots, 
polysilicon is melted in the ingot casting proc-
ess and poured into a cuboid crucible. The cast 
ingot solidifies uniformly in one direction be-
cause of this controlled heating and cooling. 
This directional solidification causes homoge-
neous silicon crystals to form. The grain sizes 
range from a few millimeters to several centim-
eters. Continuous casting, which permits a con-
tinuous production process, is an alternative to 
ingot casting. The Bridgman process is a further 
development. The lowest layer of the silicon is 

The manufacture of modules from crystalline sil-
icon cells requires a number of process steps and 
different production technologies. while the 
manufacture of thin-film modules  is a continu-
ous process in which physical deposition tech-
niques (sputtering, vapor deposition) dominate.

From the crystalline silicon cell  
to the module

Crystalline silicon cells are manufactured from 
razor-thin slices of silicon (wafers) that are ei-
ther monocrystalline (c-Si) or multicrystalline 
(mc-Si, often also known as polycrystalline).

The manufacturing process comprises ten steps. 
In a first step, the metallurgical-grade silicon 
(purity 98 to 99 percent) is converted into poly-
silicon (solar grade silicon) with a purity of up 
to 99.999999 percent. An even higher level of 
purity (99.9999999 percent) is needed for high-
performance cells. The predominant production 
method is the Siemens process. In this process, 
the metallurgical-grade silicon is first converted 
into trichlorosilane using gaseous hydrogen 
chloride. After a number of distillation stages, 
the trichlorosilane is reduced thermally under 
hydrogen into polycrystalline silicon and gases 
containing chlorine by a CVD (Chemical Vapor 
Deposition) process. The silicon here deposits 
onto high-purity silicon rods that are held at 
approximately 1500 degrees. This leaves extra-
pure polycrystalline silicon, which is cooled and 
crushed for further processing.

Production of the ingots

To permit the production of wafers, the solar 
grade silicon is first crystallized into blocks or 
ingots. Often boron is added to the silicon at 
this early processing stage, causing p-doping of 
the crystal structure.

Crystal growing, i.e. the synthetic production of 
monocrystals, is required for the production of 
monocrystalline ingots. Two methods have been 
proved in practice:

1. In the Czochralski process the silicon crystal 
is pulled from a crucible containing molten 
polycrystalline silicon. The starting point for 
crystallization is a monocrystalline silicon 
seed crystal that is immersed in the melt and 
onto which the silicon atoms deposit them-
selves in a regular pattern. The seed’s rod is 
slowly pulled upwards and rotated simulta-
neously so that a cylindrical monocrystal of 
around 30 cm diameter is extracted. This in-
got can be several meters long.

2. The zone melting process allows crystalliza-
tion with simultaneous purification. A poly-
crystalline silicon rod is induction-heated to 
melting point at one end, i.e. a powerful cur-
rent is induced in the inner core of the rod 
that heats the material to its melting point. 
The narrow melt zone travels along the length 
of the rod, so that the material behind the 
molten zone resolidifies. As the melting point 

Manufacturing 

Crystalline silicon modules

EXTRACTION OF RAW MATERIALS

Converting metallurgical-grade silicon into polysilicon 
(Siemens process)

PROCESSING AND REFINING RAW MATERIALS

Sales, transportation, planning, installation,  
grid connection, commissioning

SALES AND INSTALLATION

Performance monitoring and quality control, servicing  
and maintenance

OPERATION AND MAINTENANCE

DISMANTLING AND RECYCLING

Ingots and wafers

Monocrystalline: Czochralski process or 
float zone process, sawing

Multicrystalline: ingot casting, continuous casting or 
Bridgman process, sawing

Alternatives: Ribbon pulling process (EFG or string ribbon)

p-doping

MANUFACTURING

Cell

Saw-damage removal using wet-chemical etching

n-doping

Wet-chemical treatment

Anti-reflective coating [e.g. PECVD]

Printing contact fingers (front) and busbars (front and 
rear), and applying heat

▼

Module

Aligning cells into strings (eight to twelve cells), con-
necting by means of soldering and connecting strings in 

series, cross-soldering strings (usually six)

Embedding soldered cells in plastic films [EVA or PVB]

Encapsulation between glass plate (front) and plastic film 
or glass (rear)

Laminating the layers under vacuum

Lateral sealing and framing, fitting the connection box

▼

Inverters, cables,  
DC isolators,  

mounting systems,  
lightning and  

surge protection

OThER COMPONENTS

Czochralski process

1 Seed

2 Crystal

3 Heater

4 Melt

2

3

Floating zone process

4

4

1

3

2

1

5

1 Polycrystalline 
raw material

2 Heater

3 Melt

4 Crystal

5 Seed

Source: Fraunhofer Technologiezentrum  

Halbleitermaterialien (THM)

Source: Fraunhofer Technologiezentrum  

Halbleitermaterialien (THM)

Business areas 
 Silicon production 
 Glass production
 Wafer and cell production
 Module production
 Thin-film technology
 Vacuum technology
 Automation 
 Laser technology
 Environmental technology
 Metrology
 Test systems
 Facilities
 IT services and products 
 Consulting and project management 

Renewables Insight · Energy Industry Guides

Professional 
content 
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Benefits for you 
 Customer contacts and 

 image building for your company
 Worldwide presence in the booming regions 

 of the PV industry
 Internet presence in English 

 at www.suppliers-pv.com
 At least 40 brochures for your own marketing 
purposes (larger quantities on demand, 
individual corporate and product presentations 
can be reprinted)

 Use of the information graphics in the brochure 
for press purposes, making the brochure  a pool 
of information for the press and multipliers

Scope of services provided by Solarpraxis AG 
 Text editing, graphics and typesetting
 High-quality design and printing 

 of the industry guide
 Print run of 17,000 copies
 Internet presentation of the entire brochure 
 Worldwide distribution of the industry guide 

 by Solarpraxis AG

References
Please find the complete content of the industry 
guide “engineering the solar age“ 2011 under  
www.suppliers-pv.com. 
Besides, Solarpraxis AG has also produced various 
other promotional brochures for the renewable 
energy sector.
More at www.renewablesinsight.com

engineering the solar age · 6th edition, 2012
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RENA GmbH
The Wet Processing Company

RENA GmbH
Ob der Eck 5 

78148 Gütenbach 
Germany

Phone

+49 (0)7723 9313-0

Fax 

+49 (0)7723 9313-50

Email

info@rena.com

Web

www.rena.com

Year founded

1993

Sales Volume

> 250 million Euro

Employees

1,300

Solar cell processing

Both inline and batch systems are available for 
all wet chemical process steps. In addition to tex-
ture applications (with a process warranty on the 
InTex or with IPA-free monoTEX on the BatchTex) 
RENA offers all wet process solutions necessary 
for state-of-the-art solar cell production.
One example is our InOxSide with integrated PSG 
removal and junction isolation. The InOx series 
ensures efficient removal of the PSG layer for high 
throughput solar cell production. The InOxSide 
tool performs PSG removal and junction isolation 
in one single tool, thus improving the process in-
tegration and workflow in the line. The junction 
isolation is performed by etching the rear side 
of the cells while leaving the front surface dry. 
The patented process not only leads to superior 
junction isolation performance, but also simpli-
fies the production of passivated rear side cells by 
entirely removing the emitter from the rear side.

RENA front end product range: 
■ InTex  ......................  texturing for multi
■ BatchTex  ..............  texturing for mono
■ InOx  .......................  PSG removal
■ InOxSide  ..............   PSG removal and junction 

isolation
■ InOxSide EB  .......  InOxSide and etch back 
■ InSiOx  ...................  single side oxide etching
■ InPolish  ...............  single side polishing
■ SelectDop LCP  ...  nitride ablation and doping
■ InCellPlate ..........  single side electroplating

Thin-film

Core elements in the RENA thin-film portfolio 
are the coating and plating applications:
■ PVGlassCoat  ..... CdS coating
■ PVFlexxCoat  ..... CdS coating
■ PVFlexxPlate  ... electroplating

All RENA equipment meets the stringent require-
ments demanded by PV producers because RENA 
is synonymous with process warranty, maximum 
yield, top quality and low CoO. The RENA product 
range covers all necessary wet chemical process 
steps.

The RENA group is a leading company in the mar-
ket segment of equipment for the wet chemical 
processing of solar cells. For the two main wet 
applications, texturing and junction isolation, 
the market share of the RENA products InTex and 
InOxSide is around 50%. The base for this suc-
cess is the combination of reliable production 
equipment and proven process solutions. The 
range of solar technology products and services 
covers equipment and process solutions for the 
complete production chain of solar wafers, solar 
cells and thin-film technology.

Founded in1993 in Gütenbach (Black Forest), 
this equipment manufacturing company is 
regarded as one of the world’s most ground-
breaking companies in the field of wet process 
technology. Numerous patents and innovations, 
which enable solar wafers and solar cells to be 
processed more economically and effectively, 
have propelled RENA to the technological fore-
front in this industry. An international service 
and distribution network supports the custom-
er-manufacturer partnership.

RENA equipment delivers maximum performance 
levels in the following sectors of photovoltaic 
production chains:

Solar wafer processing

The production proven WaSep is a high through-
put wet wafer separation tool. The latest gen-
eration of the RENA WaSep series ensures reli-
able and stress-free, smooth wafer separation 
with a throughput of 3,000 wafers/h for a single 
station or 6,000 wafers/h for a double station. 
A wet ribbon separates the wafers directly out 
from a pre-cleaning wafer basket. A water trans-
port system achieves wafer self-alignment. The 
integrated distribution system allocates the wa-
fers into four lanes. 

Units for the entire cleaning chain  
after sawing:
■ PreWaClean  ....  wafer pre-cleaning
■ WaSep  ...............  wafer separation
■ InWaClean  ......  wafer cleaning
■ VarioUnload  ...  wafer transfer system
■ MultiLifter  .....  transport tool

Equipment for the solar industry

RENA InTex: Inline Texturing

RENA BatchTex –  
Carrier transfer into texturing  
tank with IPA-free monoTEX

RENA WaSep: Wafer separation

RENA PVGlassCoat –  
CdS Inline coating on glass

RENA InOxSide –  
PSG removal & etch isolation

Companies 78 79 Companies

centrotherm SiTec GmbH
Johannes-Schmid-Straße 8 

89143 Blaubeuren 
Germany

Phone  

+49 (0)7344 9187-849

Fax 

+49 (0)7344 9187-882

Engineering & Technology Center 
centrotherm SiTec GmbH

Gewerbepark Lindach A 12 
84489 Burghausen 

Germany

Phone 

+49 (0)8677 8734-7600

Fax

+49 (0)8677 8734-7610

Email

info@sitec.centrotherm.de

Web

www.sitec.centrotherm.de

centrotherm photovoltaics AG
Johannes-Schmid-Straße 8 
89143 Blaubeuren 
Germany

Phone 

+49 (0)7344 9188-0

Fax 

+49 (0)7344 9188-388 

Email

info@centrotherm.de

Web

www.centrotherm.de

Year founded

1976 

Sales Volume

624.2 million Euro (in 2010)

Employees

> 1,700 (group)

centrotherm SiTec GmbH
innovations in silicon

centrotherm photovoltaics AG
continuing innovations

The portfolio of centrotherm SiTec covers engi-
neering and technology process services, as well 
as production equipment to manufacture poly-
silicon, ingots and wafers. We excel thanks to 
our extensive know-how and experience of the 
entire value-added chain. 

Our products and services at a glance: 

Consulting & Engineering
Our consulting services range from the plan-
ning to the start-up of polysilicon production 
plants and related production equipment for 
polysilicon, multi-crystalline ingots and wafers. 
We supply engineering services for the construc-
tion of polysilicon, ingot and wafer plants. We 
use quality systems to meet the highest require-
ments and stringent environmental regulations. 

Production equipment
We develop, supply and install production equip-
ment including Lab CVD reactors for research 
and training, HCl Synthesis Units, Milling Units, 
TCS synthesis equipment, CVD reactors for solar 
and microelectronic grade polysilicon and STC-
TCS converters for polysilicon manufacturing, 
vent gas recovery systems and multi-crystalline 
ingot furnaces as well as ingot squaring and 
brick cropping equipment. All of our products 
are characterized by low process energy con-
sumption and high production capacity. 

Our polysilicon technical center is equipped 
with a CVD reactor and STC-TCS converter, 
where processes are simulated and developed. 
In addition to that our ingot technical center is 
equipped with multi-crystalline ingot furnaces, 
ingot squaring and brick cropping equipment 
for process development and customer training. 
Both technical centers are based at our head-
quarters in Blaubeuren. 

Service
centrotherm SiTec offers tailor-made service 
for your production of polysilicon, ingots and 
wafers.
Our range includes:
■ spare parts and consumables for stable 

production and maximum availability
■ training and consulting for maximum 

productivity and excellent quality
■ upgrades for improvement and development 

of the production process
■ Lab CVD Reactor for process quality assurance 

and process parameter optimization of  
polysilicon plant

■ service helpdesk and technical support 
availability around the clock

centrotherm photovoltaics is one of the world's 
leading technology and equipment providers for 
the photovoltaics industry. Due to three dec-
ades of experience in the field of photovoltaics, 
we own an extensive technology and process 
know-how on all stages of the solar value chain. 
We have established ourselves as a top interna-
tional provider of photovoltaic equipment and 
as one of the leading suppliers of turnkey pro-
duction lines for the manufacture of mono and 
multi-crystalline solar cells. To date we have 
planned, set up and commissioned the largest 
number of turnkey production lines worldwide 
for our customers. 

Following the predetermined path to grid parity, 
our focus lies in the permanent development of 
new technologies and innovations. centrotherm 
photovoltaics continuously extends its techno-
logical lead and reduces its customers’ produc-
tion costs per watt peak. Our findings in R&D 
are designed as modular technology upgrades, 
which can be quickly transferred into production. 
These add-ons allow both, new as well as exist-
ing customers to benefit from our strong R&D.

The product and service portfolio starts at the 
early stage of producing polysilicon as a raw 
material. It covers the planning, engineer-
ing and development of production plants for 
polysilicon, ingots and wafers, as well as the 

corresponding key equipment. Furthermore, 
centrotherm photovoltaics equips its customers 
with turnkey production lines, key equipment 
and process technology for the manufacture of 
solar cells and modules. This is complemented 
by turnkey production lines for the manufacture 
of CIGS thin-film modules and the planning of 
photovoltaic power systems. For our turnkey 
solutions, we guarantee our customers impor-
tant performance parameters, such as capacity, 
yield, efficiency and completion date.

Owing to its wide-ranging and sound techno-
logical expertise, the Group is able to realize a 
fully integrated solar factory. All process steps 
from polysilicon up to complete solar modules 
are connected and interfaces are optimized 
thereby lowering production and manufacturing 
costs. We enable our customers to extend their 
cost-leadership. As a consequence, almost all of 
the leading producers of solar cells are on our 
customer list.

centrotherm photovoltaics employs over 1,700 
staff members at the sites in Germany and at 
the international service and sales subsidiaries 
in Asia, Europe and the USA. In 2010 the Group 
achieved revenue of 624.2 million Euro and is 
listed in the TecDax of the Frankfurt Securities 
Exchange since 2007.

Solutions for the production of polysilicon, ingots and wafersExpertise at all stages of the value chain

Loading of a diffusion furnace POCl
3
 diffusion process Multi-crystalline ingot furnace CVD reactor and STC-TCS converter

Polysilicon

Laser diffusion for selective emitter

PECVD system c.NITE Inline
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KREMPEL-GROUP
The Strong Backsheet for Photovoltaic Modules

The KREMPEL-GROUP is a leading global system 
supplier in the world of materials. With elec-
trical insulations, solar material, composites, 
electronic materials and special laminates, we 
are one of the world market leaders in many 
areas. Our production facilities operate in Ger-
many, England, Poland as well as in China. As a 
family-owned enterprise, we are an independent 
producer of high-grade semi-finished products: 
Hightech made by KREMPEL-GROUP.

The product family AKASOL® was specially de-
veloped as backsheet for photovoltaic modules 
from combinations of various polymer films 
(PVF, PVDF, ETFE, PET, modified PET). Versions 
with aluminum foil as moisture barrier or cop-
per foil for the interconnection of back-contact 
solar cells are also available.

A key role is taken by fluoropolymer films, for 
example TEDLAR®-PVF film and KYNAR®-PVDF 
film. They are distinguished by excellent me-
chanical, electrical and chemical properties 
as well as extraordinary weather resistance.  
AKASOL® hence provides an effective shield 
against UV radiation and moisture over the de-
cade-long service life of the PV modules.

AKASOL® backsheet meets the requirements of 
IEC 61730-1 and IEC 60664-1. The products are 
typically acknowledged as “UL Recognized Com-
ponent” (File No. QIHE2.E312459). Extensive 
internal and external testing ensures product 
capability and quality and compatibility with 
both junction box adhesives and encapsulants 
such as EVA, PVB and TPU. As todays state of the 
art materials are certified for a system voltage 
of 1000 V. As a basic the KREMPEL production 
is ISO 9001 and ISO/TS 16949 certified. Since 
May 2011 AKASOL® PVL 2-1000 V & Primer is the 
first product with TÜV.com recognition and more 
products are to follow.

Looking into the future, KREMPEL is investing in 
both production equipment for growth and ef-
ficiency, and research into the continuous im-
provement of products, focusing on cost road 
maps in cooperation with key customers.

Based on almost 20 years of experience in 
manufacturing and sales of backsheet solutions 
the KREMPEL AKASOL® portfolio includes a wide 
variety of products with solutions for Building 
Integrated PV (BIPV) in transparent and red ver-
sions.

Backsheet laminates for PV modules

KREMPEL GmbH 
Papierfabrikstrasse 4 
71665 Vaihingen/Enz 
Germany

Phone

+49 (0)7042 9150

Fax

+49 (0)7042 15985 

Email

info@krempel-group.com

Web

www.krempel-group.com

Year founded

1871

Sales Volume

200 million Euro

Employees

1,000

3

2

1

4

1 Backsheet laminate AKASOL® – 
durable and adjustable

2 Laminating system

3 Finished laminate

4 Structure of the backsheet laminate
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International trade fairs
(a selection of the most relevant)

 Europe:
•  Salon des Energies Renouvelables, Lyon, France
•  Egética Expo Energética, Valencia, Spain
•  Ecobuild, London, UK
•  Otti PV, Bad Staffelstein, Germany
•  Solarex, Istanbul, Turkey
•  ISH, Frankfurt, Germany
•  Hannover Messe, Hanover, Germany
•  Ecotec, Athens, Greece
•  Solar Expo, Verona, Italy
•  Genera, Madrid, Spain
•  Intersolar Europe, Munich, Germany
•  EU PVSEC, Hamburg, Germany
•  PV Rome, Rome, Italy
•  Solarmed, Paris, France
•  Energaïa, Montpellier, France

 North America:
•  PV America, Philadelphia, USA
•  Intersolar North America, San Francisco, USA
•  Solar Power, Dallas, USA

 Middle East:
•  World Future Energy Summit, Abu Dhabi, UAE
•  EneR Event, Casablanca, Morocco

 India:
•  Solarcon India, Hyderabad
•  Renewable Energy India Expo, New Delhi
•  Intersolar India, Mumbai

Distribution at all Solarpraxis conferences
 Inverter and PV System Technology, Berlin, Germany
 PV Power Plants USA
 Conferenza dell‘Industria Solare - Italia, Rome
 PV Power Plants Europe, Paris, France
 Solar meets Glass, Berlin, Germany
 Thin-Film Industry Forum, Berlin, Germany
 Solar Industry Summit UK, London
 Forum Solarpraxis, Berlin, Germany
 Solar Industry Summit India, Mumbai

General distribution 
worldwide 

 China:
•  SNEC, Shanghai
•  Solarcon China , Shanghai
•  Asiasolar, Shanghai
•  Intersolar China, Shanghai

 South Korea:
•  Expo Solar Korea, Seoul
•  Green Energy Expo, Daegu

 Japan:
•  PV Expo, Tokyo
•  PV Japan, Tokyo

 Southeast Asia:
•  Renewables Indonesia, Jakarta
•  Solarcon Singapore
•  Renewable Energy World Asia, 
 Kuala Lumpur, Malaysia

 Taiwan:
•  Solar Taiwan, Taipei
•  PV Power Expo Taiwan, Taipei
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Companies 
in 5th edition 2011

engineering the solar age · 6th edition, 2012

Contact: Ms Bing Wang 
Special Editions | Industry Guides 
Solarpraxis AG · Zinnowitzer Str. 1  · 10115 Berlin · Germany
Phone: + 49 (0) 30 | 726 296-443 · Fax: + 49 (0) 30 | 726 296-309 
Email: bw@solarpraxis.de
www.solarpraxis.de · www.renewablesinsight.com

X:\Marketing\Ertl\Video_Mario



engineering the solar age · 6th edition, 2012
This special publication showcases manufacturers, material and service providers  
in the photovoltaic industry.

Prices 
 1-page full-colour presentation including Internet presentation: 3,500 euros plus VAT
 2-page full-colour presentation including Internet presentation: 5,900 euros plus VAT
 4-page full-colour presentation including Internet presentation: 9,900 euros plus VAT
 Discount for participants of “engineering the solar age” 2011: 5%
 Prices include complete production with the named services on page 5

 and distribution of the brochures
 Please note the terms and conditions of Solarpraxis AG

 Yes, we would like to reserve a              page presentation in the industry guide
 Yes, we have participated in “engineering the solar age” 2011
 Please send us a specimen copy of “engineering the solar age” 2011
 We are also interested in the other industry guides by RENI.

 Please send us more information about the next issue from:
  PV Power Plants (3rd edition 2012)
  Inverter and PV System Technology (2nd edition 2012)

 

Company

First name and surname

Street, Postcode, City

Phone

Mail

Contact: Ms Bing Wang 
Special Editions | Industry Guides 
Solarpraxis AG · Zinnowitzer Str. 1  · 10115 Berlin · Germany
Phone: + 49 (0) 30 | 72 62 96-443 · Fax: + 49 (0) 30 | 72 62 96-309 
Email: bw@solarpraxis.de
www.solarpraxis.de · www.renewablesinsight.com

Renewables Insight · Energy Industry Guides

Reply form
Fax: +49 ­ (0)30 ­ 72 62 96­309

✁

5 % 
discount for 

early bookings 
till 30th 

November 2011




