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FLOX® -
Fire without flame

Innovations —
Tomorrows business

From the idea
to the final product

Consistent quality

Burners —
High efficiency
with low
NOyx emissions

Gas fired radiant tubes

of ceramic or metal type -
The economic alternative

Global presence
and worldwide service

The owner’s approach

Growth from within

The guarantee for
maximum productivity
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OH-Intensity

Applicable at process temperatures above 850°C

Allows for extreme air preheat and maximum efficiency

Flame supervision is not necessary

Significant reduction of nitrogen oxides

Thermal stress of components is decreased

4

A principle conquers the world of comubustion technology.

|
900 1.500

The patented FLOX®- combustion principle:
FLOX® is an acronym for »FLameless OXidation«
which describes a method of combustion at high
chamber temperatures typicially above 850°C.
Contrary to a classical flame, with one highly
intensive reaction zone near the burner nozzle,
the FLOX® reaction is homogenous without flame
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OH-Intensity

fronts. Ignition is achieved solely by the recirculation of the
hot waste gases. This method guarantees stable combusti-
on over a wide load range even when using fuels with low
calorific values. Temperature peaks as seen in flame fronts are
eliminated. Thus, NOx emissions are substantially reduced,
even at high air preheat rates.

FLOX® - Fire without flame

Immediately upon discovery of the FLOX®
effect, it's enormous potential became
apparent.The elimination of a visible flame
and the typical associated sound, as well

as a significant reduction of NOx with
complete combustion.

FLOX® due to consequent conversion into
marketable products, has found a wide
application spectrum in heat treating and
steel industry.

The international combustion research
community is highly interested in FLOX®
as well. The improvement potential of gas
turbine combustion chambers, combustion
of coal and combustion of special gases
are frequently topics at international
conferences.

One thing is certain: FLOX® has undeniable
advantages when realizing high efficiency
combined with minimized emission of
pollutants and noise.

Maximized system-efficiency
Minimized fuel consumption

Minimized NOx emissions
Maximized productivity

»We found FLOX® within the framework of
comprehensive test series. With the help of

scientific methods we learned to understand the
principle, and apply it to innovative burner solutions.
It took endurance, consequent result documentation
and steadfastness — regardless of the initial skepticism
from the scientific community. In the meantime we
have sold thousands of FLOX® burners.— We are

very proud of our achievements.«
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It has been our ambition to play a decisive
roll in hydrogen generation and fuel cell
development.We have been able to apply our
know=how to reformingtechnology, creating
an economical gateway between fuel cells
and existing natural gas infrastructure.
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by courtesy of Schmack Biogas AG
www.schmack-biogas.com

Advanced technology serving established markets and penetrating new markets — worldwide.

Innovations - Tomorrows business

We are resolutely and continuously
improving our products and searching for
new principles leading to technological
advancement. The foundation of which is
fundamental research in our laboratory,
the latest testing and mathematical
methods such as CAD and CFD as well as
participation in international research

projects in cooperation with institutions
and universities.

Avariety of innovation awards are proof
of our efforts and visionary potency.

Not all developments and insights find
their way into tangible products.
However, they increase our know-how

and help us with the strategic decisions
of the future.

The unique combustion properties of bio
gas make it a perfect fuel for FLOX®.

In the future biogenic energy carriers will
gain an increased share of the energy system.
Our latest research projects will open the

For the longest time it was believed
doors to this market segment.

FLOX® could not be utilized in gas turbines
However, recent research projects have
proven the opposite, demonstrating

WS’s application oriented problem
solving abilities.

Stirling engines

Small aggregates for self generation of
electricity have fascinated engineers for a
long time. The subject has captivated us as
well. With the HTC we have developed a hea-
ting system for Stirling engines and licensed
it to manufacturers for mass production.
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Traditional combustion

Coal combustion

The by far greatest potential for CO> reduction
lies within the efficient combustion of coal.

In an international research project we are
for the first time, demonstrating
FLOX® combustion with solid fuels.

26.04.2005
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Flexibility, from the design stage to assembly.
In many instances our customers’ specific
needs require modification of our standard
configurations. Our internal processes are
designed to meet such requests with the
utmost flexibility. Modern planning tools
such as 3D-CAD (for design) and CFD

(for computational fluid dynamics).

From the idea to the final product

Alean management structure, rapid decision  The broad spectrum of competence as
making and distributed responsibilities well as the highly specialized knowledge
characterize the internal processes of WS. of our team members are the backbone
These are vital fundamentals for success in of WS. This flexibility allows us to

the global market place. introduce innovations to the market place
successfully,and in record time. This is

Competent consulting for best solutions evident in ma ny products, most nota b|y
Our sales engineers and project planners have . .

extensive experience in all aspects of thermal our ceramic radiant tubes.

processing. This enables us to work closely

with our customers to find the best solutions

for their specific applications.

@ 26.04.2005 13:07:27 Uhr
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Superior technology — proven day in, day out.
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Each Burner and its components are subject to
a hot test before shipping to the customer.

For this purpose we have installed sophisticated
testing facilities. Complete documentation of
the burners history, from delivery through
installation and operation provides our service
technicians valuable information.

Consistent Quality

Over the years we have developed a

reliable supplier network which meets the
highest international standards.

Even most complicated projects are realized
in a determined and cooperative atmosphere.
The competent production engineering

skills required for our unique products,
as well as our quality assurance program,
remain in house. They are a large factor
for our position as market leader, and
basis for an efficient work flow with our
customers best interest in mind.

=
Our production and assembly lines are
extremely flexible in order to manage
any degree of product customization.
Employees with initiative, a high sense
of responsibility and a versatile skill set

guarantee on-time delivery and highest
product quality.

26.04.2005
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A broad product spectrum for a large variety of applications.

From the fundamental principal

to a product line:

WS burners are available in a variety of
dimensions and types, as each application
scenario requires an individual solution.
Categorized by input rating and material,

we have introduced standardizations which
in many cases lead to significant cost savings.

Image_WS_WPT_RZ_final_EN.indd 14-15
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Burners — high efficiency
with low NOx emissions

Be it a burner with metallic or ceramic
recuperator, of regenerative style or a special
edition —our products offer suitable
solutions in any variety of applications.

FLOX®—or Flame mode,

Combined FLOX®-Flame burners, staged air
and high velocity burners, flat flame, etc. -
WS transforms functional principles

into perfected products.

Our proposals strive to achieve highest
cost effectiveness and maximum
operational safety for our customers.

REKUMAT® — Self-recuperative burner
REGEMAT® - Self-regenerative burner
LUVOMAT® - Hot-air burner

FLOX® and/or flame mode

Durable and low maintenance

Highest efficiency

Lowest NOx emissions

13

A large product variety requires seamless
documentation of the burners condition at time
of delivery as well as its intended application.
With this tool our service team can detect and
minimize potential damage and coordinate the
spare parts logistics efficiently.
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The main characteristic of WS radiant tubes
is the internal exhaust gas recirculation,
which provides ideal temperature uniformity
with maximized radiating surface area.

SiSiC ceramic resistant to thermal shock
Extended temperature range
High heat flux @
Cantilever installation possible
Minimal maintenance

Ease of installation

System configuration reduces wear

LOX

Ceramic or metal gas fired radiant tubes - S radiant tubes have proven
ir unique ability in large
the economical alternative continuous strip pracessing

lines with hundreds of burners,
in atmosphere furnaces for
Gas fired radiant tubes are the economical Our decision to develop a heat treatment of steel, in

alternative for any application requiring parallel product line, based on sintering furnaces,
enameling furnaces as

indirect heating of the work load. WS offers  ceramic materials, proved to be well as the ceramic

complete heating systems with FLOX® or the right one to make. We continue to industry.
Combining a ceramic tube S R . .

flame capabilities. maintain market leadership with our

with a metal flange

"~ isatechnical challenge. . )
We were able to successfully find Systems with metal radiant tubes are

Al patented solution. available in several different styles.
- Our system has proven itself Our systems are setting new standards
= in many thousand applications worldwide, . . .
regarding temperature uniformity of

= demonstrating our world leadership e
~inthis product segment. the radiating surface.

patented ceramic systems, and have
developed fields of application
previously thought to be impossible.




@ USA:

We serve the growing market
for energy efficient heating systems.
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Eastern Europe and Central Asia:
We supply latest technology
for the strengthening industry.

Europe:

We are well established
and market leader

in several segments.

Asia:

This region has become
an important market
for our products.

South:
Worldwide contacts enable
installations on all continents.

Exceptional customer care in sales, service and maintenance.

Spare parts: logistics

Alarge part of our warehouse contains
spare parts. This minimizes our service
teams response time —and minimizes

our customers downtime.
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Global presence and worldwide service

maintenance, require high reliability
and long equipment life. Therefore, it is
vital to have perfectly organized spare
parts logistics and a highly qualified
service team.

We serve worldwide markets out of our main
offices in Germany and the United States.
The development of our business has shown
that we are well positioned, in these times
of rising energy costs. WS products are well
liked and favored throughout the process
technology industry worldwide.

Near continuous operation of production
facilities and limited down times for

26.04.2005 13:08:18 Uhr




Our Vision.

The owners approach

Conservation of resources is model and presenting themselves and will seize are rapidly integrated into our products.
motivation for our business endeavor. them. We are continuously increasing Research and development are of high
WS offers its customers perfected products, our know-how, even for niche markets. importance. Future industrial processes
which provide significant reduction in There are many possibilities for our will be utilizing a diverse supply of energy
operating costs. We anticipate the greatest  technology in new fields of application,  carriers. We recognize trends early and
opportunities for growth in the East Euro- such as the glass or ceramic industries utilize our know-how to offer efficient

pean markets, where there is great need for ~ and even in chemical and energy related  technological solutions — even for newly Dr.-Ing. ). A.Winning Dr.G.5chonfelder Dr-Ing.J.G.Wiinning
d izati in the US ket with its ri A kev factor t . d lopi ket t He owns a multitude of patents, inventor His vision: Internationalization, Represents continuity of the innovative
modernization, in the Market with its ri- - processes. €y Tactorto expansion EVEIoping market segments. of the FLOX® principle. He is a valuable worldwide distribution and efficient work- power and a successful generation transition
sing demand for energy efficient equipment lies with new materials. Developments and respected advisor in technical matters flow on all levels. within the company. He owns many patents
as well as the dynamic Asian economies. are initiated by our R&D department, with decades of experience. andis iEVO'Ved in a variety of international
. s . . . research projects.
We recognize the opportunities progress is monitored and new materials pre)

26.04.2005 13:08:25 Uhr
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Dr.-Ing. J.A. Wiinning:
»Energy savings, reduced emissions
and cost reductions when converting
gas energy into process heat,
will continue to gain importance globally.
With our know-how and products
we are well prepared.
And when thinking ahead into the future:
The innovation potential of the
FLOX® technology is enormous. «
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Tradition and future.

Growth from within

Corporate facilities WS Germany:
The company headquarters
in Renningen near Stuttgart.

We have been able to continually broaden
our activities. Through organic growth we
have created safe jobs for our employees.
Situated in Renningen, our head office lies
only 12 miles west of Stuttgart, Germany
one of the most dynamic and economically
strongest regions in Europe. WS has made
its mark in this culture of innovative and
flourishing small businesses. The high
quality of life the region has to offer are
attractive for engineers and professional
tradesmen alike.

Image_WS_WPT_RZ_final_EN.indd 22-23
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Our Central European location, with

its excellent infrastructure, is ideal:

Any region in the world can be reached

in short time. A qualified supplier network
nearby guarantees the prerequisites

for a successful future of our company.

Dr-Ing.J.G.Wiinning and Dr. G.Schénfelder,
owners of WS, represent the current operative
business endeavor and the future development
of the company. Both are assurance for
enduring and stable business leadership in

the best interest of our customers and
employees.
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Typical applications
for WS burner technology include:

annealing, hardening, tempering,
sintering, forging,
enameling, galvanizing,

chemical processes

WS burners can be utilized in:

continuous strip process lines

roller hearth furnaces, car bottom furnaces,
enamaling applications, ceramic furnaces

etc.

22

We will not let you down.
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The guarantee for maximum productivity

Our service team is centrally managed. Let us help you find the best solution.
Competent and initiative employees provide  You can reach us directly at our

rapid solutions on site, even in unpleasant headquarters in Germany and the
environments. Our service portfolio is United States. A multitude of contact
completed by training, maintenance persons are available worldwide.
agreements to support your own personnel  Our experienced project engineers will
as well as assistance during start-up and provide technical expertise and assist
inspection. you in realizing your goals.

Germany: +49 (71 59) 16 32-0 - ws@flox.com

USA: +1 (440) 365 8029 - wsinc@flox.com

Hardening, sintering, brazing, annealing, tempering: Our burners
provide heat in furnaces with numerous tons of steel throughput
per hour - frequently there are several hundred heating systems
installed in such applications. FLOX® is the best solution in providing
the required temperature uniformity for the work load.
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