Welcome
Our mission
We are bidding the latest state of the art in contect with technologies for the
protection of the environment.
Our focus
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Our focus is on the environmentally friendly disposal of waste through incineration,
flue gas and air treatment, as well as other industrial applications that require
environmentally friendly solutions.
Technologies to protect people and our environment, for example with our civil flood
protection system and other protective technologies.

Customer relationship
We are fixated on our customers need.
All our actions, our focus is exclusively on your well-being, your productivity and your
business success.
We do our best to meet the requirements and wishes of our customers.
Our way
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We do not fail, because we learn,
we solve problems and we do not hide in front of problems.

Technologies
The ZANNI GROUP has been active worldwide since 1994.
Over the decades, we have acquired a broad technical KNOW-HOW, which flows for
example into the development of modern combustion systems, among other
interesting technologies.
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Climate change, environmental damages caused by all
kind of waste, germs, bacteria and viruses demand
holistic biological and technical solutions.
Our modern waste incineration plants are an important
part against these global problems.Our business units
business Consulting , Environment , Incineration and
Gas & Water complement each other and enable us to
find holistic solutions.

Why you should to work with us
Our greatest asset is our quality standards from the past decades. Our employees and
freelancers have all the necessary skills and qualifications in their respective business
areas. Our company is working in accordance to the ISO 9001:2015 quality standard.
We produce our goods according to highest quality standards in first-class workshops
in Germany and all over the world if it is required by our customers.
With our Anti-corruption commitment we call on the behavior of our employees and
business partners to remain integer and not to participate in corruption!
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Our quality principles, our business philosophy and our environment policy ensure
sustainable added value for our customers.

ZANNI GROUP Online

&
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Quick overview

Social Media Channels
Please like & follow us on

Company brochure PDF
Download

FACEBOOK

All the web pages linked in one PDF
Download

INSTAGRAM

All the important download links in one PDF
Download

TWITTER

Focus of this presentation

Green technology

A deeper technological insight
We wish you much insight and pleasure in your perusal.
Ingo Schweda
Michael Lennertz
Andreas Zanni
Cetin Madenoglu

Page 6 / 54

Team leaders
Picture from left to right

Combustion technology
We offer excellent products that meet high quality standards.
Our client portfolio ranges from international companies to governmental
organizations.
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We are specialised in the field of combustion technology and subsequent
flue gas treatment. All kind of plants for all kind of waste including sludges, like oily
sludge and sewage sludge!

Content
ZANNI Group

• Movement of the waste
• Grate operation phases

Combustion of waste

• Development progress and parameters

• Capacity of treatment

• Key figures

• From fuel to ash

• Treatment of sewage sludge

• Principles of combustion technology
• Solid-liquid mixed incineration equipment
ZANNI Grate Technology

Combustion plants
• Plant philosophy
• Stopping and starting temperatures - time curve

• Hazardous wastes considered
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• Constructive solution to many problems

• General layout example capacity 400 kg/h
(more general layout examples online)

• Functionality of the grate

• Combustion plant and grate example

• Air pressure impulse

• General layout example capacity 600 kg/h

Content
• General layout example capacity 800 kg/h

Exhaust gas filtering

• General layout example capacity 1000 kg/h
• Feeding of waste and parameters

• Exhaust treatment

• Main parameters for models with different
treatment capacities

• EU emission standards

Research and Development

Our range of services
Refurbishment

• Climate change
• Carbon Capture and Storage

Conclusions
Contact us

Exhaust gas cooling
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Collection of links
• Patented Air/Air cooler

Capacity of treatment
Today, systems are offered in almost all capacities and sizes.
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The size of the system is
not important when it
comes to environmental
protection. Large plants
are economically well
positioned,
but
the
advantages no longer
outweigh
those
of
medium-sized and small
plants.

Capacity of treatment
In fact, small and medium-sized equipment can also be economical and
environmentally friendly.
A) Economic efficiency
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Economic efficiency not only depends on the construction cost and processing
capacity, but also depends on the operating parameters, the convenience of
maintenance, and the annual maintenance time.
The economic efficiency depends not only on the construction price of a plant and its
capacity, but also on the operating parameters, the ease of maintenance and the
associated costs, as well as the annual downtimes costs for maintenance, for
example.

Capacity of treatment
B) Environmental friendliness
When we talk about environmental friendliness, we have to consider several aspects.
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Firstly, the environmental friendliness we expect from a plant.
Technically achievable, the waste is completely burned (liquid, semi-solid, solid), the
exhaust gas stays in the after-combustion chamber for a long time, and the exhaust
gas is treated dry or wet.
This is easy to achieve and can be technically implemented. It is based on a clean and
complete incineration of the waste (liquid, sludge, solid), a long residence time of the
flue gas in the afterburner chamber, as well as wet or dry scrubbing of the flue gas
and its filtration.
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Combustion plant 5000 kg/h hover bed
W2E with Howden steam turbines and Air/Air
cooler as by-pass system for a higher plant availability.

Capacity of treatment
On the other hand, when we think of environmental friendliness, we must also
consider the route of the waste to incineration and waste pretreatment.
Combustion plants can only be environmentally friendly if there is a sufficient supply
of the right waste. In the case of large plants, this also means a large catchment area
and longer distances for the waste to the incineration. The environment is changing
rapidly. For example, climate change means that we are dealing with invasive species
and outbreaks of disease.
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Nobody on this planet knows what can be a outcome from untreated waste?

Capacity of treatment
It is obvious that a priority goal must be to dispose it as close as possible to the
waste.
This raises the question of the right size and the ability to dispose of a wide range of
waste.
It is becoming increasingly clear that not only ordinary solid waste (household,
industrial or clinical waste) but also liquid and sludgy waste is becoming a global
problem.
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Especially in the field of sludge (oil-containing sludge and sewage sludge) there is a
huge need for solutions.
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Combustion technology

Principles of combustion technology
The treatment of waste in modern incineration plants makes it possible to mineralize
the residual waste, reduce the volume of waste, save on landfill volume, reduce
waste emissions (including methane, a dangerous greenhouse gas), remove harmful
or dangerous components, provide thermal energy and, if there is sufficient thermal
combustion energy, generate electricity.
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In all combustion systems, the combustion of the fuel takes place at temperatures
above 850 - 1100 °C, preceded by a drying and gasification process. The combustion
temperature achieved is determined by the calorific value of the waste and the
excess air from the combustion.
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Principles of combustion technology

Principles of combustion technology
The combustion conditions in terms of oxygen content, residence time and
combustion temperature are essential for environmentally friendly combustion, i.e.
minimization of flue gas emissions.
The burn-out of the residual materials fed to incineration is influenced by the
incineration technology, i.e. grate firing, rotary kiln or fluidized bed process.
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The worst combustion results are obtained with systems without a combustion grate,
such as fixed-bed or smooth-bed burners. In this case, the ashes contain a large
proportion of unburned material.
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Solid-liquid mixed incineration equipment

ZANNI Grate Technology
Up to now, slag combustion has only been satisfactorily achieved in the fluidised bed
process.
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Therefore, this issue has been analysed and a new technological solution has been
developed.

ZANNI Grate Technology
Hazardous wastes considered
Multi-Medium combustion grate
Due to the design of the ZANNI GRATE it is suitable for solids and also sludges.
→ Solids could be for example municipally waste, industrial waste, clinical and other
contaminated waste.
→ The solid wastes could be also added with liquids due to a liquid injection system.
→ Sludges could be oily sludges, sewage sludge and others.
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Criteria for the amount of waste fed into the incinerator are the composition of the
combustible material and thus it is a question of calorific value.

ZANNI Grate Technology
Constructive solution to many problems
The basic principle is always that self-sufficient combustion, without additional fuel, is
only possible under optimal conditions.
Basically, it is not only a matter of simple combustion, but also of complete burnout
and thus also of sufficient dwell time on the combustion grate.
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For a combustion temperature of > 850 °C and a minimum dwell time of 2 seconds, a
caloric temperature of 1000 °C is required.
For an environmentally friendly combustion, the calories in the fuel and the supply of
oxygen to the fuel are therefore important.

ZANNI Grate Technology
Functionality of the grate
The technological advantage of shingle grating technology lies in its individual and
subtle details.
The grate offers a huge potential for the combustion process!
The grate surface is very large and the supply of combustion air to the fuel / waste
material is optimal!
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By cleverly feeding the required oxygen into the waste it is also possible to control the
residence time of the combustible materials. It allows a control of the combustion
process to a maximum.

ZANNI Grate Technology
Air pressure impulse
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The heat-resistant steps of the grate are provided with air impulse slots, as a kind of
nozzles.

Pressurised chamber
cooled air chamber

ZANNI Grate Technology
Movement of the waste
The air swirls a large quantity into the combustible materials and transports them
along the grate.
The swirling combustion air swirls the combustible materials, splits them up and
supports the entire combustion process. In this way a high throughput per unit area
of the grate is also achieved.
The capacity differs significantly between solid material combustion and sludge
combustion.
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In solids combustion, the throughput per unit area of the grate is almost doubled.

Page 27 / 54

ZANNI Grate Technology

ZANNI Grate Technology
Development progress and parameters
The system allows the user a flexible choice of load cases.
Either mass throughput or residence time can be selected depending on the
application and, above all, on requirements.
Everything can be controlled by the air flow rate and the air pulses due to the
powerful and frequency controlled combustion air fans.
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This is a huge step forward in combustion technology.

ZANNI Grate Technology
Key figures
The grate can be described as:

Page 29 / 54

→ multi-medium combustion grate,
→ suitable for solids and sludge, such as oily and sewage sludge,
→ no moving parts,
→ dynamic and efficient,
→ high throughput rates,
→ low investment costs,
→ low operating costs,
→ low maintenance costs,
Designed as a wear part for easy replacement!

ZANNI Grate Technology
Treatment of sewage sludge
The grate is an excellent development for the treatment of sewage sludge
A valuable material that deserves to be mentioned!
The incineration of sewage sludge offers many advantages.
It contributes to a more environmentally friendly disposal, in which organic pollutants
are destroyed without leaving any residue.
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In about 30 years' time, the world's reserves of phosphorus, an essential plant
fertiliser, will be exhausted.
The ashes of sewage sludge contain a high proportion of phosphorus, which can be
recycled and reused in industry.

Plant philosophy
The entire plant philosophy is based on:
→
→
→
→
→
→

process optimisation,
modularity,
high availability,
ease of maintenance and
durability,
quality.
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This plant philosophy becomes visible when we
compare four plant sizes as an example.
Standard capacities:
→ up to 1000 kg sludge/h
→ up to 2000 kg solid waste/h
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Stopping and starting temperatures - time curve

Example only!
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Layout plan,
handling capacity
400 kg/h
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Combustion plant and grate example
Type of plant:

SICF 400-S (Type S is specially designed for sludges)

Combustion capacity:

400 kg/h (Available in standard design with a capacity of 200 - 1000 kg/h)

Calorific value of waste:

15000 kJ/kg

Waste type:

All types of waste, such as solid and sludgy wastes, like
sewage sludge, also liquids via lance injection system,
municipally, industrial, clinical (medical) and contaminated waste etc.

Main combustion chamber temperature:
Post combustion chamber temperature:
Performance range burners:
Combustion air / grate ventilation:
Grate capacity of this example:
Flue gas:
W2E – Steam output max.:
W2E Power – Electrical max.:
Number of filter modules:
Total weight MCC/SCC:
Footprint overall:
Benefits of the ZANNI grate technology:

800 – 950 °C (MCC)
950 – 1100 °C (SCC)
600 – 2100 (2600) [kW] each – adapted to the plant
1600 – 2700 m³/h, installed up to 3300 m³/h
80 up to 130 kg/m²/h, solids up to 250 kg/m²/h
3900 kg/h
1460 kg/h
350 kwh
4
23990 kg (without add-on parts and other plant components)
653 m²
Lower emissions,
higher availability,
higher reliability,
reduced downtime,
lower investment costs,
lower maintenance costs,
maximum of energy recovery.

Example only!
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Layout plan,
handling capacity
600 kg/h

Example only!
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Layout plan,
handling capacity
800 kg/h

Example only!
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Layout plan,
handling capacity
1000 kg/h
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Feeding of waste and parameters
●

All types of waste, such as solid and sludgy wastes, like sewage sludge, also liquids
via lance injection system, municipally, industrial, clinical (medical) and
contaminated waste etc.

●

Main combustion chamber temperature: 800 – 950 °C

●

Post combustion chamber temperature: 950 – 1100 °C

●

Performance range burners: 600 – 2100 (2600) [kW] each – adapted to the plant

●

Calorific value of waste: 15 MJ/kg

●

Features: low emissions, good availability, high reliability, easy maintenance, short
downtime, high energy recovery, available with carbon capture (zero emissions)

Main parameters for models with different treatment capacities
(numbers in brackets indicate maximum values)
SLUDGE INCINERATION
Capacity, kg/h

400

600

Burner range, kW/individual
Air flow, m³/h

Grate load, kg/m²/h
Volume of exhaust gas, m³/h

1000

600~2100 (2600)
1600~2700
(3300)

2400~4100
(5300)

3200~5400
(6700)

4000~6800
(6700)

80~130
Pure solids 250

90~130
Pure solids 250

90~130
Pure solids 250

110~130
Pure solids 250

3900

5860

7800

9760

4

6

8

8

Steam generation, kg/h up to

1460

2190

2920

3650

Power generation, max. kWh

350

520

700

870

23990

31170

40200

43090

653

745

830

964

Exhaust gas treatment modules

Net weight of main + secondary
combustion chamber, kg
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800

Land area (profile), m²

Climate change
If sustainability is the goal, it does not mean banning fossil fuels.
But it does mean urgently creating ways to curb CO2 and other greenhouse gas
emissions, and at best to prevent them altogether.
We are trying to make a contribution to environmental
protection with technical solutions for industrial plants.
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For example, we are also looking at how we can reduce
and capture CO2 in industrial plants such as our
incinerators.

Carbon Capture (R&D Project)
With carbon capture, also known as carbon dioxide removal or CDR, we could reduce
the concentration of CO2 in the atmosphere.
At the moment, we are looking at several approaches, which are:
→ Biological
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reasonable in principle but ineffective.
→ Chemical
costly and not necessarily environmentally sound.
→ Physical
good approach but energy consuming.
None of which have really convinced us, unfortunately.

Carbon Capture (R&D Project)
One approach would be to combine the
possibilities, especially to increase the capacity
of such a plant.
That's what we doing with our R&D.
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What then remains, however, is the
problem of storage.

Carbon Capture (R&D Project)
Carbon Storage has not been sufficiently clarified at the moment.
When we talking about safe and long-term storage, the question is what does longterm mean?
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The fact is that escaping CO2 is life-threatening.
Therefore, geological or oceanic storage (sequestration) may pose risks that we may
not be able to control in the long term.
It would be better to process the captured CO2 and store it safely in all kind of
products or storable storage particles for e.g. later utilization. The utilization of the
captured CO2 can lead also in a conversion into useful industrial products such as
chemicals or fuels.

Carbon Capture (R&D Project)
Working on solutions
Since the largest amount of CO2 comes from industrial applications and from the
energy sector, it makes perfect sense to focus on this problem.
Of course, it then makes also sense to use these methods to capture CO2 direct from
the atmosphere to sequest or utilize CO2 direct or later.
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However we take a look on the existing CCS projects the main target must be allways
to archive a significant performance, cost and at the end carbon footprint
improvement.

Carbon Capture (R&D Project)
Working on solutions
If the performance is not sufficient, if the costs are prohibitive,
then such projects cannot succeed.
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That's why we think the industrial approach is
the best.
We will continue to develop certain substances
and technologies that meet highest
requirements and will be environmentally
friendly.

New development
Patented Air/Air cooler

Simple tube replacement
Tube bundle on support
frame construction and
rollers for complete
and easy
replacement.
cooling air outlet

Cooling with classic heat exchanger
for steam generation

Tube bundle
flue gas inlet
cooling by air
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Flue gas cooler, tube bundle
large
inspection
opening

Flue gas cooler,
angular design
Example
New Air/Air cooler

flue gas outlet
cooling air inlet

A new system for flue gas cooling
Air/Air cooler overview
The temperature ranges on the flue gas side are between 850 - 1200 °C in
combustion plants and between 300 - 650 °C on the cool air side.
Temperature deviations are of course possible dependend on the project.
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Advantages of the air/air cooler
→ Easy to maintain.
→ Resistant to heat, acids and abrasion,
depending on the material.
→ Heat recovery via clean cooling air possible.
→ Efficiency improvement for existing plants.
→ Long service life of the secondary air cooling circuit.
→ No material attack of the secondary air cooling circuit.

Exhaust gas treatment
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Implementation of EU standards
Our filter units are of modular design.
Several modules can thus form a filter system.
By default, these are made up of 1-2-3 and
4 modules and so on. The design of a plant
is based on its operating data. For our
dry-washing systems we additionally
recommend to use a dry-scrubbing-solvent
injection system. These dry scrubbing systems
are used to remove corrosive and toxic gases
(for example SO2 and HCl) from the exhaust gas.
They are very effective with low investment
and operating costs.

EU emission standards (daily average)
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Requirements for clean gas filtering
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Our range of services
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Conclusion (main topics)
→
→
→
→
→
→
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→
→
→
→
→
→

New state of the art in combustion grate technology
Modular design of the plants
Versatile application possibilities for substitute fuels, liquid and solid
Incineration of sludge, such as oil sludge and sewage sludge
Exceptionally good mixing of the waste with combustion air and thus high burn-out of the
substitute fuel
Very long residence time of the flue gas and therefore complete combustion of the
suspended solids
Low emission values with high filtration
Combustion grate designed as wearing part
Low investment and maintenance costs, as no mechanical parts are installed in the
combustion chamber
Fast maintenance times, low downtimes and thus downtimes
High availability of the plant
Environmentally friendly and cost-effective

We hope you enjoyed our presentation and would be
delighted to welcome you as a new customer.
Thank you very much.
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ZANNI GROUP
Brauhof 12
44866 Bochum
Germany
Phone +49 2327 4178 191
Fax +49 2327 4178 191
Director and Owner Andreas Zanni
Registered Amtsgericht Bochum Germany
Register number HRA 7687
VAT-ID DE340292357

Collection of links
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Consulting, administrative and technical: Link
Environmental protection: Link
Preventive flood protection system: Link
Information about methane and waste decomposition: Link
Example of a modern Mid-sized stationary combustion plant: Link
Flow sheet and components of a stationary incineration plant: Link
Some technical data sheets of combustion plants (200-1000/2000 kg/h): Link
Some layout drawings of combustion plants: Link
Information about combustion furnaces: Link
Information about the patented ZANNI grate: Link
Information about heating up and cooling down times: Link
Information about the patented flue gas coolers: Link
Information about flue gas filter systems: Link
Information about Continuous Emission Monitoring Systems: Link
Data Secured Transmission System (dsts) for IOTA: Link
Download page with a lot of informations and documentations: Link

