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Meeting heat demand and generating power while contributing 

to the CO2 reduction goals – that is all possible by combined heat 

and power (CHP), utilizing gasification of biomass.  

This technology has made big development steps recently.

The installed capacity of biomass gasification plants, as well as the 

number of new installations, grew by an average annual rate of 15 % 

since 2012 (source: FEE plant monitoring) and has now reached  

42 MW of installed electrical capacity with over 400 plants in Germany. 

By delivering reliable standardized products, producers have consistent-

ly increased trust among customers. Instead of burning wood in  

individual fireplaces with low efficiency, gasification enables one to 

meet heat demand while being able to generate power with a total 

efficiency of up to 85 %. One can replace expensive power from the grid 

while achieving higher total CO2 reductions in comparison to mere bur-

ning. In Germany, customers gather positive experiences with a capa-

city range that starts at small scale plants of 15 kWel but also includes 

site-specific large scale plants with up to 5 MWel. They can cover the 

total energy supply of agricultural farms, small and medium businesses 

and local heat networks with climate-neutral fuel.  

Particularly by using locally available biomass, the added value stays 

in the region while the costs for fuel stay low. Continuous research 

and development by the producers and applied research institutes 

result in ever efficient systems that can handle an ever broader range 

of usable biomass. 

After earlier setbacks in regard to application of user safety and 

emission protection, thermochemical conversion of biomasses has 

discarded itself of its marginal role. One major driver was the German 

Feed-In Tariff (EEG). Leading producers prove their position in an 

international market, while many ambitious others have clearly come 

further than their first demonstration plants and emerging startups 

are busy transferring their ideas into prototypes. On the verge of a 

more decentralized energy supply, the gasification technology is the 

Dr. Georg  
Wagener-Lohse
Chairman  
of the board
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local solution to stabilize fluctuating power generation of wind and sun, and is 

financially viable with a fitting heat concept.

Its main advantage: It can use sustainable biomasses including waste. It delivers 

stored renewable energy on demand into the system in the near future, it will 

even be able to fully adapt to the annual and daily fluctuations of the heat and 

power demand in a decentral and emission-friendly energy system. After first 

series have proved that wood power CHPs run reliably, the challenge of the 

young industry is to make profits in a fast changing and highly politically regula-

ted market. Moreover, basic economic market rules cannot be ignored. Adjusta-

ble systems offer better possibilities to deliver power exactly when it is scarce 

and expensive. At this stage, our Industry Guide 2015 is released for the second 

time. It gives an overview of the product range and highlights many small and 

medium businesses who are innovation leaders in their segment – Europe-wide.

Market growth and our Industry Guide complement each other. Transparency 

is essential for customers but the facts also cause realism within the industry. 

A first VDI directive is on its way. Comparative calculations become manage-

able. This guide serves the purpose of giving a good overview in order to find 

the right system. When internal demand and capacity features are clearly  

defined, the range of different providers of wood gasifiers and related CHPs can 

be determined. Suppliers focus on high performance of individual components. 

Service providers offer assistance and advice during the selection process, 

ramp up and operation. Scientists help to find solutions to technical questions 

and obstacles while networks help to stay up to date und find further support.

After a general technology review of biomass gasification as the link between 

the availability of solid biomass and the demand of heat and power among  

energy users, the offers of producers of gasification plants follow subsequently. 

Thus, you can gain a neutral overview of a highly specialized industry covering 

heat and power demands and discover a growing technology.

Discover this way of generating climate friendly energy and contribute 

to the decentralized transition to renewable energy!



NETWORKING, PROMOTING, 
IMPLEMENTING –  
THE FEE
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Since 1993, the Fördergesellschaft Erneuerbare Energien e. V. 

(FEE, engl.: Association for Renewable Energies) promotes the 

exchange between economy, science and politics in the field 

of renewable energy as an innovation network. By organizing 

regular expert workshops with technical topics among its 

members, the FEE is supporting know-how transfer and  

project development as well as networking of important actors 

in specific technology fields. In addition, approximately  

120 members profit from our close connections to other 

industry organizations by sharing a floor with 5 other relevant 

organizations in the political heart of Berlin. Our member 

network consists of 55 businesses, 13 research institutes and 

9 associations and organizations next to numerous experts. 

Geographically, members of FEE are spread over Germany, 

Austria, Switzerland, Italy and Sweden.

In 2010, the FEE was accepted into the ‘Kompetenznetzwerk 

Deutschland’ (Competence Network Germany) by the  

German Ministry of Economy. Since 2012 the FEE is also  

participating in the follow-up network ‘go-cluster’.  

In 2015, the FEE was again awarded the Bronze Label of the 

European Cluster Excellence Initiative.

The FEE organizes its network and the related promotion of 

innovative technologies in the framework of the task forces 

‘Gasification of Biomass’, ‘Biogenic Gases and Fuel Cells’  

and the ‘Bio-Methane Board’ (together with the Federal  

Association of Regenerative Mobility). Furthermore,  

the FEE also works in the field of energy efficiency in non-

residential buildings and settlements.

You are interested in becoming a member?  

Further information:  

www.fee-ev.de/mitglied-werden.html

You can recognize  

FEE Members by 

this label: 
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TASK FORCE GASIFICATION OF BIOMASS

The FEE task force ‘Gasification of Biomass’ is dedicated to the  

development and promotion of thermochemical conversion of biomass 

since 1994. Consisting of 50 businesses, research institutes,  

engineering consultants and specialists, it represents the most stable 

and active network in this field in the German-speaking area.  

Through regular exchange among its members via presentations, 

conference papers and group visits, the organization of an international 

conference and keeping contact to partners in several EU research 

projects, the task force is well connected across Europe. The engineer 

Dieter Bräkow, who is familiar with the technology for more than  

22 years, leads the task force since 1996 on an honorary basis.

The task force concentrates expertise, particularly in the field of 

decentralized wood gasification plants for the combined heat (cold) 

and power production. Furthermore, it deals with the thermochemical 

production of synthesis gas and further refined products as biofuels and 

hydrogen from biomass. Being scientists, developers, plant producers, 

suppliers, planners, service providers and operators, members of the 

task force reflect the whole process chain of the technology. Especially 

the connection between applied sciences and economy profits from 

close relations. The exchange is realized in regular expert symposia and 

conferences as well as during meetings among producers. Moreover, 

the task force updates its know-how on the technology’s state as a 

whole by keeping track of the functional capability of the installed 

plants via an annual survey. Based on our overviews, our task force offers 

neutral evaluation of the market situation and is consulting in regard to 

technical and economic assessment. By working together closely with 

the German Bioenergy Association (BBE) and the umbrella organization 

German Renewable Energy Federation (BEE), we are able to represent 

the common interests in the industry on a national level to ensure the  

necessary weight to the industry vis-à-vis the political and societal sphere.

Please write to info@fee-ev.de, if you are interested to be added to the 

email-distribution list of the task force (free of charge).

Dieter Bräkow
Head of task force
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TECHNOLOGY CLASSIFICATION

Our dominant energy demand is not power, but heat with a share of more 

than 50 % of the final energy demand. Our aim must be to reduce our de-

mand to a reasonable level within the framework of a broader turnaround 

in heat policy and regulations („Wärmewende“). This particularly can be 

achieved with intelligent building concepts in the process of upcoming 

restructuring and refurbishment cycles. Despite considerable success in 

the power transition („Energiewende“), the real challenges are still ahead. 

Not only quantity but also quality regarding the reliability of power supply 

is a precondition for the secure energy supply of an industrial nation.

When the last German nuclear plants are switched off in the upcoming 

years, due to the nuclear phaseout, shortfalls in power supply will occur, 

particularly in the south of Germany. These have to be tackled through 

decentralized energy management including grids and networked plants.

An inexpensive and secure power supply has to be based on independently 

owned resources that can be stored and used exactly when needed. 

Heat produced in the process is easier to store than power and can 

basically be adapted to match the existing demands. Therefore, we have 

to seriously focus on the temporal differences in supply and demand and 

develop intelligent concepts for the efficient combined heat and power 

production. Municipalities play an important role, if they publish local heat 

overviews and use synergies within the demand analyses of local and 

regional power providers and grid operators.
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The thermochemical conversion of solid biomass can 

contribute by using local wood, not for inefficient 

heating purposes only, but to cover heat and power 

demands via CHP plants. In comparison to conventional 

separate power and heat generation, much less CO2 will 

be emitted. Finally, if heat is sold at fair prices compared 

to fossil heat generation, costs of the combined power 

production become much lower and e.g. heat distri-

bution networks can be financed. Due to the specific 

technical aspects, CHP technology based on wood gas is 

perfectly covering the base load today. But research and 

development is working under high pressure in order to 

find technical solutions for adjustable systems which fit 

in any local heat and power demand.

Biomass is limited as our forests and fields have to be 

used for other purposes as well. Consequently, it is  

obligatory to make the most out of this valuable resource. 

With the help of high sustainability criteria, the whole 

potential of wood resources can be efficiently realized. 

By utilizing a nutrients-based approach of using forest 

residual wood and agricultural by-products, even the 

highest standards of environmental protection are met. 

Just after a broader application of the technology in Europe has started, 

the combination of heat and power by gasifying biomass has already 

begun to adapt to the change and demand of the energy system. Plants 

in the kW range are becoming smaller and can be seasonally combined 

with e. g. thermal solar and wood-fired boilers. Modular set-up plants are 

already following fluctuating demand curves, whereas systems in the  

MW range are beginning to be able to store heat and electricity and utilize 

more complex raw materials.

The FEE task force ‘Gasification of biomass’ offers a platform and acts 

as an intermediary in most practical applications in this respect.



BIOMASS GASIFICATION –  
HOW DOES IT WORK?
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Solid biomass is converted into a combustible 

gas in a CO2 neutral way by using the thermo

chemical biomass gasification technology 

(biomass gasification). Using biomass and the 

combined heat and power generation, total  

efficiency levels of 70  85 % can be achieved, 

while maintaining a climate neutral process.  

In case of synthetic gas utilization, even bio 

fuels can be produced. As a result using 

regionally available bioenergy and placing the 

installation close to them, the plants generate 

added value that remains in the region.  

The following chart describes the process of 

biomass gasification in the most frequently used 

form of combined heat and power:

1 ACQUIRING FUEL

 Biomass (mostly residual forest wood) is 

chopped into small pieces, temporarily stored 

and transported to the plant.

2 STORAGE AND TREATMENT

 The biomass is then stored, dried and sieved. 

Subsequently, the fuel is then automatically 

conveyed to the gasification plant.

1

2

3
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3 THERMOCHEMICAL BIOMASS  

GASIFICATION

 In the gasifier (type here: fixed-bed process 

in cocurrent flow) the fuel is heated up and 

releases gases, water vapor and volatile  

components at 200 - 500°C and turns to coke.  

The reaction heat results from the partial  

combustion with air through restricted supply of 

oxygen. Finally, the coke is gasified at  

temperatures of about 900 - 1000°C.  

The outcome is a high-quality crude gas that 

consists of carbon monoxide, hydrogen and 

methane, accompanied by carbon dioxide 

and nitrogen. Residues have to be disposed 

properly.

4 GAS CLEANING

 The crude gas is cleaned of residues (dust, tar) 

and cooled via filters and gas scrubbers respec-

tively. The released heat is used partly in the pro-

cess (e. g. drying) or where it is needed (e. g. warm 

water, district heating network, process heat).

5 POWER AND HEAT PRODUCTION

 Motor and generator convert the energy from gas 

into power that is fed into the grid. Simultaneously, 

the generated heat is absorbed and transmitted 

for its utilization or to final consumers via distribu-

tion grids. Exhaust gas treated according to local/

national emission guidelines. Clever heat concepts 

are a major driver of process efficiency.

4 5
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PARAMETER – FEATURES OF BIOMASS GASIFICATION PLANTS

Range of capacity Produced thermal and electric energy (in kW)

Type of rawmaterial Unadulterated wood or other biomasses  

(e. g. according to BiomasseV 2014)

Shape and quality of rawmaterial Details about shape (wood chips, pellets) and quality 

(moisture content, lumpiness, fine content and  

longest wood chip)

Gasification process and reaction Information about the specific process of thermochemical 

energy conversion (reaction bed and direction of flow)

Number of grid feeding plants Number of the installed plants that feed into the grid, 

closing date: December 31, 2014

Max. operating time per year

Fuel requirement Fuel requirement at nominal load

Flow / Return temperature Preferred temperature for heat extraction

Required installation room Minimum space (W x H x D) for the gasification plant  

excluding the recommended supply unit, with current 

output, without heat transferal station and storage

Startup and shutdown times Time from ‘0’ to full load and from full load to fail-safe 

status ‘off’

Number of staff in the field of biomass gasification

Market entry Year of the first product /plant sold in the field of  

biomass gasification

Distributing countries international abbreviations

CHP Combined Heat and Power

ORC Organic Rankine Cycle

moist. cont. moisture content

USP Unique Selling Point

ABBREVIATIONS



GENERALISTS  
WITH A FOCUS ON  
ESSENTIALS

PRODUCERS
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F E AT U R E S 

• From 200 kWth | from 200 kWel

• Unadulterated wood, wood chips, 

other biomasses (among others 

hogged fuel)

• Quality of charge material:  

15 % moist. cont., G30 - G100,  

5 % fine content with less than 10 mm, 

max. 250 mm chip

• Fixed-bed process (optional: moving-

bed) in combination of cocurrent and 

countercurrent flow

• Max. 8 000 h/a operating time

• 720 g/h fuel requirement  

(at 12 % moist. cont.) for 1 kWhel

• Gas utilization via motor

• 90°C | 70°C flow/return temperature

• USP: proven for demolition wood /  

ash free of char

• List of reference plants at FEE

• 2 grid feeding plants

• Since 1997

BR Engineering GmbH

For 20 years the team of BR Engineering (part of the  

BR Energy Group AG) has been working successfully in 

the field of highly efficient usage of biogenic residues.

Demonstrating their reliability for more than eight years, 

our current reactors of the type ‘Sirion’ particularly  

distinguish themselves through low-maintenance  

operation and durable components.

The ‘Synthurion’ model is a completely new  

development: it works highly efficient with a cold gas 

efficiency of 90 %, qualifies for the production of biochar 

and processes a wide range of input materials  

independent of the fine content. 

Experience with us the exciting world of sustainable 

biomass-based power generation.

C O N TAC T 

Bernhard Böcker-Riese

Maihofstr. 95B

6006 Luzern | Switzerland

Tel +41 (0)445868782

info@br-engineering.ch

www.br-engineering.ch

PRODUCERS
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F E AT U R E S 

• 260-270 kWth | 165-180 kWel

• Pellets

• Fluidized bed process  

in cocurrent flow

• Max. 8 000 h/a operating time

• 110 kg/h fuel requirement  

(at 10 % moist. cont.)

• Gas utilization via motor

• 90°C | 70°C flow/return temperature

• Required installation space at least 

8 x 5 x 5 m

• List of reference plants available at 

producer

• 120 grid feeding plants

• Since 2008

Burkhardt GmbH

With a great deal of research and development work,  

we were able to eliminate the early defects of the  

original wood gasification. Since 2011 we offer wood gas 

cogeneration plants that now supply customers all over 

Germany, in parts of Europe and even in Japan with  

environmentally friendly heat and power. Our V 3.90 

wood gasifier with downstream CHP has an electric 

efficiency of more than 30 %. 2015: In ECO 165 HG CHP 

runs a pilot injection gas motor that has been especially 

adapted to run with wood gas only.

Several factors have contributed to this success:

a) homogeneous output due to the use of standardized 

pellets

b) patented procedure with ‘hovering reaction layer’

c) ECO 165 HG without pilot oil

C O N TAC T 

Gerhard Burkhardt

Kreutweg 2

92360 Mühlhausen | Germany

Tel +49 (0)9185 9041-0 | Fax +49 (0)9185 9041-50

info@burkhardt-gmbh.de

www.burkhardt-group.com

PRODUCERS
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F E AT U R E S 

• 110-260 kWth | 65-140 kWel

• Unadulterated wood, briquettes and 

maxi-sized pellets, wood chips

• Quality of charge material:  

10 % residual moisture,  

lumpiness 50 - 70mm,  

2 % fine content, max. 70 mm chip

• Fixed-bed process in cocurrent flow

• Max. 8 490 h/a operating time

• Gas utilization via motor

• Required installation space:  

10 x 8 x 5 m

• Performance guarantee insurance and 

long filter life

• List of reference plants at producer

• 25 employees

• 34 grid feeding plants

• Distributing countries:  

D, A, CH, I, SLO, J, CDN, F, PL

Holzenergie Wegscheid GmbH

Only quality endures. A credo we have lived by for years. 

Innovation and absolute customer focus are the central 

pillars of our philosophy. Our systems’ reliability and 

high efficiency are based on in-depth knowledge and 

continuous development. 

Insured revenues from the CHP-power and an annual 

availability of 95 % speak for themselves.  

The different units with a capacity of 65 kWel/ 

110 kWth, 125 kWel/230 kWth and 140 kWel/260 kWth 

can be flexibly extended up to several megawatt. 

From planning to maintenance and remote maintenance 

– we are there for you with advice and support.

C O N TAC T 

Walter Schätzl

Kasberger Str. 33

94110 Wegscheid | Germany

Tel +49 (0)8592 938289-1 

Fax +49 (0)8592 938289-2

info@holzenergie-wegscheid.de

www.holzenergie-wegscheid.de
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F E AT U R E S 

• 600-4300 kWth | 300-2000 kWel

• Wood chips from various sources up 

to 30 % bark and landscape  

management chips

• Quality of charge material:  

M30 - M50, G100,  

max. 20 % fine content at 11,2 mm, 

max. 250 mm chip

• Fixed-bed in countercurrent flow

• Gas utilization via motor, gas turbine, 

combustion chamber

• USP: indifferent to various fuel  

qualities by using updraft gasification

• List of reference plants at producer

• 4 grid feeding plants

• Since 2010

• Distributing countries: EU

ReGaWatt GmbH

ReGaWatt is your specialist for turnkey energy systems. 

With our KombiPowerSystem® we have developed the 

future of decentralized energy supply:

- Due to the updraft principle a complete burnout of 

the ash is achieved

- Combination with gas engines or gas turbines is  

possible, depending on the heat demand of the 

customer

- Very low emissions through afterburning of the  

engine exhaust

- No fuel drying required

- Partial load capability down to 20 %

- Tailor-made plant concepts with heat extraction as 

process hot water, steam or thermal oil are possible

- Power production by ORC is possible and also in use

The best technologies, we perfectly put together to your 

KombiPowerSystem®!

C O N TAC T   Klaus Röhrmoser

An den Sandwellen 114

93326 Abensberg | Germany

Tel +49 (0)9443 9290 | Fax +49 (0)9443 929 292

info@regawatt.de | www.regawatt.de
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F E AT U R E S 

• 73 kWth | 30 kWel

• 2. type of plant: 108 kWth | 45 kWel

• Unadulterated wood, forest chips  

(at 30 kWel), wood chips

• Quality of charge material:  

13 % moist. cont., 30 % fine content

• Fixed-bed process in cocurrent flow

• max. 8200 h/a operating time

• Gas utilization via motor

• 85°C | 65°C flow/return temperature

• 440 grid feeding plants

• List of reference plants at producer 

and FEE

• Since 2008

• Distributing countries:  

D, A, CH, I, CZ, SLO, LV, CDN,  

GB, FIN, HR, J, PL

Spanner Re² GmbH

Spanner Re² wood cogeneration plants are small  

combined heat and power (CHP) plants that generate  

onsite heat and power from locally sourced wood chip. 

This combined approach is the most efficient and  

sustainable way of energy production because it ensures 

that energy is consumed close to the point of generation.

With Spanner Re² wood cogeneration plants energy is 

generated where and when it's needed. If required,  

heat can also be stored in hot water accumulator tanks.

Spanner Re² wood cogeneration plants are quality made 

and engineered in Germany. They have a proven track 

record in Germany and abroad.

For further information please see contact details below.

C O N TAC T 

Matthias von Senfft

Niederfeldstr. 38

84088 Neufahrn / Niederbayern | Germany

Tel +49 (0)8773 70798-162 

Fax +49 (0)8773 70798-299

matthias.vonsenfft@spanner.de

www.holz-kraft.de

PRODUCERS
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F E AT U R E S 

• 95 kWth | 50 kWel

• Unadulterated wood, wood chips

• Quality of charge material:  

12 % moist. cont.,  

lumpiness 30 x 30 x 30 mm,  

5 % fine content at max. 2 mm,  

max. 60 mm chip

• Fluidized bed and tiered process,  

combination of concurrent and  

eddy flow

• 42 kg/h fuel requirement  

12 % moist. cont.

• Gas utilization via motor

• USP: very high gas quality,  

energy-efficient  

(>75 % fuel utilization rate)

• Staff: 12

• Since 2015

• Distributing countries: DE, AT, I

Stadtwerke Rosenheim  
GmbH & Co. KG

The Stadtwerke Rosenheim (Rosenheim Municipal  

Utilities) introduces its own wood gasifier:  

A reliable, effective and safe technology that converts 

wood-derived energy efficiently. Therefore operators 

achieve exceedingly higher power and heat outputs.  

During the development of the wood gasifier starting in 

2007, we were able to profit from our long lasting  

experience in the operation of power plants.  

This makes our process, the so-called ‘Rosenheimer 

Verfahren’, unique. Starting in 2015, our first gasifiers will 

be delivered to reference customers. We, as a municipal 

utility, can provide an all-in-one solution: From the energy 

concept and the engineering to the operation of the plant.

C O N TAC T 

Rolf Waller

Bayerstr. 5

83022 Rosenheim | Germany

Tel +49 (0)8031 365-2217 

Fax +49 (0)8031 365-2301

rolf.waller@swro.de | www.swro.de
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F E AT U R E S 

• 350-625 kWth | 180-324 kWel

• Modular construction enables more 

than 1 MW

• Unadulterated wood, tree and  

shrub cuttings, waste wood class A, 

wood chips

• Quality of charge material:  

15 % moist. cont., P16 - P45,  

max. 200 mm chip

• Tiered process in cocurrent flow  

(floating fixed-bed)

• Max. 7500 h/a operating time

• Gas utilization via motor

• Installation room: 6 x 10,5 x 8 m

• Fuel flexibility

• No additives needed

• By-product bio char

• Electric efficiency 30 %

• 3 grid feeding plants

SynCraft

The fuel makes the difference.

Our biomass power plants are so flexible with regard to 

the raw material used that we can employ all forest  

residues, such as offcuts and sawmill by-products, for 

fuel without compromising fine or bark content.  

Thanks to our patented impurities-discharge, we are also 

tolerant against stones and nails. All this is made possible 

by the innovative floating fixed-bed technology,  

which allows both, maximum efficiency and maximum 

fuel flexibility and therefore offers clear economic  

advantages for our customers. 

Experience it yourself and visit one of our reference 

plants.

C O N TAC T 

Marcel Huber

Münchnerstr. 22

6130 Schwaz | Austria

Telephone +43 (0)5242 62510

craftwerk@syncraft.at

www.syncraft.at
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F E AT U R E S 

• 380 kWth | 360 kWel

• Unadulterated wood, wood chips

• Quality of charge material:  

18 % moist. cont.,  

lumpiness: 50 x 50 x 5 to 

100 x 100 x 20 mm,  

3 % fine content at 10 mm,  

max. 180 mm chip

• Fixed-bed process in cocurrent flow

• max. 7500 h/a operating time

• 240 kg/h fuel requirement  

(at 15 % moist. cont.)

• Installation room: 20 x 10 x 10 m

• 120 min. | 5 min. startup/shutdown 

time

• USP: plant can produce electric  

capacity via 100 % diesel/bio-diesel  

as well;  

utilization of waste wood

• 1 grid feeding plant

• Distributing countries: EU

Xyloenergy GmbH

XYLOENERGY is an interdisciplinary team of  

specialists with extensive experience in the fields  

of thermochemical conversion of biomass.

We design and implement biomass power plants with 

the innovative XYLOENERGY wood gasification  

technology, which is characterized by particularly 

high levels of efficiency and profitability.  

The sophisticated XYLOENERGY process operates as 

a closed system, so neither tars nor other  

condensates have to be disposed.

The performance of the process has already been 

proven in the scope of international projects.

We realize our projects together with a strong and 

global player as partner within the EU and in the 

future also worldwide.

C O N TAC T 

Kai Alberding

Neuer Wall 54

20354 Hamburg | Germany

Tel +49 (0)561 98956770 | Fax +49 (0)561 98956771

alberding@xyloenergy.de

www.xyloenergy.de



24

F E AT U R E S 

• 52 kWth | 25 kWel

• Unadulterated wood, wood chips, short 

rotation plants

• Quality of charge material: 15 - 22 % 

moist. cont., lumpiness 10 - 50 mm,  

15 % fine content, max. 80 mm chip

• Tiered gasification process in combination

• 25 kg/h fuel requirement (at 15 % 

moist. cont.)

• 2 min | 1 min startup/shutdown times

• USP: least remaining quantity

• 3 grid feeding plants

F E AT U R E S 

• 600 kWth | 560 kWel

• Sewage sludge (10 % moist. cont.)

• Fluidized bed process

• Unique selling point (USP):  

Sewage sludge mono utilization

• 2 grid feeding plants

• Since 2000

Ettenberger GmbH & Co. KG 

We are working with a new process of biomass  

gasification for the generation of heat and power from 

woody substrates. The complete energy conversion of 

the input substrates is achieved via a thermochemical 

process without energy afflicted remains.

C O N TAC T 

Armin Sopp

Bosestr.1-3

36039 Fulda | Germany

Tel +49 (0)661 29107040

holzgas@ettenberger.de

https://www.facebook.com/woodgas

PRODUCERS

KOPF SynGas GmbH & Co. KG 

The Kopf SynGas process closes the gap to an energy 

self-suffient sewage treatment plant and produces heat 

and power from sewage sludge. 15 years of operational  

experience as well as consistent research and  

development form the foundations of our sophisticated  

technology. We take over planning activities,  

the projecting phase and – if desired – also operation  

and maintenance of the plants.

C O N TAC T 

Pascal Ackermann

Derendinger Str. 40 | 72072 Tübingen | Germany

Tel +49 (0)7071 54954-62 | Fax +49 (0)7071 54954-60

p.ackermann@kopf-syngas.de

www.kopf-syngas.de
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F E AT U R E S 

• 550 kWth | 300 kWel

• Unadulterated wood, wood chips

• Quality of charge material:  

10 % moist. cont., G100,  

5 % fine content, max. 250 mm chip

• Fixed-bed process in cocurrent flow

• 210 kg/h fuel requirement  

(at 10 % moist. cont.)

• Gas utilization via motor

• 1 grid feeding plant

F E AT U R E S 

• 240 kWth | 140 kWel

• Unadulterated wood, residual wood from 

forestry, short rotation plants, wood chips

• Quality of charge material: 45 % moist. 

cont., G30/G50/G100, partial sifting, 

max. 200 mm chip

• Fixed-bed process in cocurrent flow

• 130 kg/h fuel requirement (at 10 % 

moist. cont.)

• Installation ca. 13,5 x 18,5 x 6 m  

in container modules

• 2 grid feeding plants

Wood Gasifier System Werner 

The wood gasification plant ‘System Werner’ offers one 

of the most innovative solutions to obtain power from 

wood. With its sophisticated gas flow system it produces 

a nearly tar free fuel gas at a low level of wood supply. 

The subsequent gas treatment including dehumidification 

secures an optimal motor operation.

C O N TAC T 

Dipl.-Ing. Patrick Strohmenger

Zu den Heuwiesen 3

91077 Neunkirchen a. Br. | Germany

Tel +49 (0)9134 99620 | Fax +49 (0)9134 996226

info@kws-strohmenger.de

www.kws-strohmenger.de

PRODUCERS

Ligento green power GmbH 

Ligento manufactures ready-to-use container plants with 

facilities to dry and store wood chips for the production 

of power and heat from solid biomass wood. A low fuel 

requirement, fully automatic process management and a 

certified co-channel safety control are excellent features of 

the plant.

C O N TAC T 

Dip.-Ing. (FH) Martin Hoffmann

Hahnenbalz 35

90411 Nürnberg | Germany

Tel +49 (0)911 2403005-0 | Fax +49 (0)911 2403005-99

info@ligento.de

www.ligento.de
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F E AT U R E S 

• 2400 kWth | 1200 kWel

• Unadulterated wood, wood chips, 

pellets, saw dust, husks, straw

• Quality of charge material:  

12 % moist. cont., lumpiness 1 mm 

(otherwise grinding)

• Entrained flow in cocurrent flow

• max. 8000 h/a operating time

• 960 kg/h fuel requirement  

(at 10 % moist. cont.)

• 1 grid feeding plant

F E AT U R E S 

• 120 kWth | 36 kWel

• Unadulterated wood, residual wood 

from forestry and landscape  

conservation, wood chips, pellets 

• Quality of charge material:  

20 % moist. cont., 20 % fine content, 

max. 80 mm chip

• Fixed-bed process in cocurrent flow

• Gas utilization via combustion chamber 

/ Stirling motor

• USP: no scrubbing of gas needed

• 1 grid feeding plant

Meva Energy AB 

Meva Energy provides entrained flow gasification systems 

in the range of 1-5 MWel. In particular, our systems  

provide a very even and stable gas production.  

Meva Energy’s system accepts wood chips and pellets 

but also second generation biomass such as saw dust, 

straw, olive husks, rice husks etc.

C O N TAC T 

Niclas Davidsson

Backa Bergögata 18

SE-422 46 Hisingsbacka | Sweden

Tel +46 (0)708407241

info@mevaenergy.com

www.mevaenergy.com

PRODUCERS

Qalovis GmbH 

Qalovis is an innovative manufacturer of customized  

machines and systems for refining biogenic waste  

materials. With our Q-PowerGen-System we offer you a 

Biomass-Stirling-CHP plant without cost-intensive  

gas cleaning by making use of a separate burning chamber 

for emission-reduced gas conversion.

C O N TAC T 

Dr.-Ing. Manfred Hülscher

Boschstraße 18

48341 Altenberge | Germany

Tel +49 (0)2505 93626-15 | Fax +49 (0)2505 93626-20

m.huelscher@qalovis.com

www.qalovis.com
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F E AT U R E S 

• 150 - 620 kWth | 70 - 300 kWel

• Unadulterated wood, wood chips

• Quality of charge material:  

15 % moist. cont., P100c EN 14961, 

max. 150 mm chip

• Fixed-bed process in concurrent flow

• max. 8 580 h/a operating time

• Since 2008

• 14 grid feeding plants

URBAS Maschinenfabrik GmbH 

Power and heat from biomass on small scale capacity 

level. Plants with market maturity, over 50 000 hours of 

operation and a benchmark with 8 588 full load hours per 

year. Urbas provides complete solutions on greenfield 

sites or as an addition to e.g. existing heating plants.

C O N TAC T 

Ing. Peter Urbas

Theodor Billrothstr. 7

9100 Völkermarkt | Austria

Tel +43 (0)4232 2521 0 | Fax +43 (0)4232 2521 55

urbas@urbas.at

www.urbas.at

PRODUCERS



SPECIALISTS WITH  
A KEEN EYE ON  
DETAILS

 SUPPLIERS
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F E AT U R E S 

• CHP 20-450 kWel

• CHP service, motor measurement 

technology

• Reconstruction of gas motors

• Engine overhaul

• Construction of control and  

switchboard systems

• Thermal post combustion

• Concept and system planning

• 58 pyrolysis CHP in D, CH, SLO, A, I, 

BIH, UK, SK

• Control technology, thermal power 

production

• Partner companies: ProMethan GmbH

• Since 2006

Völkl Motorentechnik GmbH

Völkl Motorentechnik was founded as a specialized  

company for engine overhaul and motor tuning.  

Already before Germany’s first EEG entered into force 

2004, small and medium sized CHP were developed and 

installed for the usage of renewable fuels.  

Within the framework of a research project industrial 

engines have first been adapted for the utilization of lean 

gas and constructed as CHP in 2006. The performance 

for the wood gas CHP ranges between 20 and 450 kWel. 

In-house CAD 3D construction, extensive machinery incl. 

CNC processing technology, an electronics department, 

switchboard system construction and a testing area 

as well as well-educated and experienced staff enable 

modern and efficient plant technology for the operation 

on international level. Expertise is our reference!

C O N TAC T 

Robert Völkl

Einsteinstr. 6

95643 Tirschenreuth | Germany

Tel +49 (0)9631 7024-0 | Fax +49 (0)9631 7024-40

info@voelkl.net | www.voelkl.net
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F E AT U R E S 

• Transport, storage technology,  

conveyor technology

• Robust spiral conveyor up to 600 m³/h,  

flexible spiral conveyor up to 10 m³/h

• Conveyor technology for recycling, 

waste and wood industries, energy

• Wood chips G30 - G100, P16 to P63

• Tube and hutch conveyor systems

• Execution in steel and stainless steel

• 150 conveyor spirals in different sizes 

in stock

• Customized construction

• Since 2010

Wildfellner GmbH

Since 30 years we are producing shaftless conveying 

technology. The execution of our systems allows a very 

material friendly transport of the bulk goods.  

The conveyors are only guided on the geared motor side, 

so a more or less flexible transport is enabled – no jams, 

almost no abrasion of the bulk goods and thereby a  

transport where the amount of the fine particles is very 

low. The rest of the fine material is reduced to a minimum 

by our screen. Normally the sieved out material is used 

in wood chip heating systems. Our references include 

horizontal conveyor tracks up to 36 m and vertical  

conveying systems up to 28 m with only one spiral and 

one geared motor. Several slider and valve systems 

available.

C O N TAC T 

Dipl.-Ing. (FH) Markus Zweimüller

Niederlaaberstr. 3

4611 Buchkirchen bei Wels | Austria

Tel +43 (0)7242 280110-0 | Fax +43 (0)7242 28110-57

office@wildfellner.at

www.wildfellner.at
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F E AT U R E S 

• Filter technology:  

Hot gas filter plants up to 800°C

• Dry gas scrubbing, complete dry gas 

cleaning plants

• Layout and planning of biomass plants

• Since 2012

• Partner companies: among others  

Rath Group, KIT, Gasek

F E AT U R E S 

• Filter technology:  

Filtration of hot gases

• Insulation

• Full service specialist in refractory 

technologies

• Engineering, production, supervision, 

assembly, after-sale-service

LignoGen GmbH 

LignoGen stands for highly developed scrubbing plants 

for gases from biomass. LignoGen hot gas filters are 

specifically designed for synthetic gases up to 800°C and 

offer optimal complementary packages (e. g. sorption, 

catalysis etc.). The module-based set-up easily enables a 

scale from 50 kW to 5 MW.

C O N TAC T 

Jens Markgraf

Fürther Str. 18

91126 Schwabach | Germany

Tel +49 (0)9122 18558-0 | Fax +49 (0)9122 18558-10

info@lignogen.de

www.lignogen.de

Rath AG 

With a broad range of fireproof products, the Rath Group 

is an international company that is one of the best-known 

specialists in the field of refractory technologies.  

As a full-service provider, we not only offer our customers a 

broad range of refractory materials, but also support them 

with overall solutions and specific expertise – from the 

planning stage through to installation.

C O N TAC T 

Manfred Salinger

Walfischgasse 14

1010 Wien | Austria

Tel +43 15134427-0 | Fax +43 15134427-87

info@rath-group.com

www.rath-group.com



EXPERTS  
YOU CANNOT DO  
WITHOUT

SERVICE PROVIDERS
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F E AT U R E S 

• Consulting, plant and concept  

assessment, research,  

product development

• Publications, patents, studies

• Laboratory analysis

• (Biomass) gasification experiments

• Fixed-bed and entrained processes, 

catalytic and adsorptive gas cleaning, 

synthesis reactors

• Measurement technology services

F E AT U R E S 

• Planning, consulting, research,  

licenses, engineering services

• Since 1929, biomass since 1944, 

gasification since 2007

• Partner companies: La Mont GmbH

• Licenses for industrial boilers,  

combustion technology  

(FBC, TwinFluid, grate systems)

Deutsches Biomasseforschungs
zentrum gGmbH (DBFZ)

The research is focused on the whole process chain from 

biomass to final energy (power, heat, synthetic products). 

Different test facilities are available for research projects 

and services, e. g. a fixed-bed laboratory gasifier (20 bar 

and 950°C) and a simulation programme.

C O N TAC T 

Dr.-Ing. Marco Klemm

Torgauer Str. 116

04347 Leipzig | Germany

Tel +49 (0)341 2434-537 | Fax +49 (0)341 2434-133

marco.klemm@dbfz.de | www.dbfz.de

ERK Eckrohrkessel GmbH 

Gasification systems, biomass to energy solutions,  

industrial boilers - ERK transfers know-how and grants 

licenses to plant manufacturers and engineering  

companies. The technological support within the scope of 

the license and know-how contract enables licensees to 

manufacture state-of-the-art combustion systems and  

corner tube boilers that have proven themselves in opera-

tion.

C O N TAC T 

Alexis Hellwig

Am Treptower Park 28 | 12435 Berlin | Germany

Tel +49 (0)30 8977460 | Fax +49 (0)30 89774646

ahellwig@eckrohrkessel.com

www.eckrohrkessel.com

SERVICE PROVIDERS
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F E AT U R E S 

• Planning and design, consulting, 

measurement and test engineering, 

research and analysis, fluidized and 

fixed-bed technologies,  

combustion and gas processing  

systems, virtual power plants

• Concepts for individual power systems 

and energy concepts

• Partner companies: Kohlbach

• Since 1998

F E AT U R E S 

• Planning, 

 research,  

safety consulting,  

site development,  

biomass gasification test runs,  

economic assessment

• Gas cleaning, synthesis gas chemistry

Fraunhofer Institute for Factory 
Operation and Automation IFF

The Fraunhofer IFF is an R&D service provider specialized 

in power systems. We develop solutions for the  

combustion, gasification and pyrolysis of sewage sludge, 

animal bone meal, digestate and agricultural residues 

including gas treatment, automation and design.

C O N TAC T 

Dipl.-Ing. Torsten Birth

Sandtorstr. 22

39106 Magdeburg | Germany

Tel +49 (0)391 4090 355 | Fax +49 (0)391 4090 93355

torsten.birth@iff.fraunhofer.de

www.iff.fraunhofer.de/pat

Fraunhofer Institute for  
Environmental, Safety and  
Energy Technology UMSICHT 

Since 1994 Fraunhofer UMSICHT develops a concept for 

biomass power plants for combined heat and power  

generation based on fluidized bed gasification ranging  

from 1 - 20 MW fuel input. Additionally, we offer  

manifold consultancy from concept development to  

gasification test runs.

C O N TAC T 

Dipl.-Ing. Tim Schulzke

Osterfelderstr. 3 | 46047 Oberhausen | Germany

Tel +49 (0)208 8598-1155 | Fax +49 (0)208 8598-221155

tim.schulzke@umsicht.fraunhofer.de

www.umsicht.fraunhofer.de
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F E AT U R E S 

• General and expertise planning and 

construction management: supporting 

structure, plant and supply technology, 

infrastructure, fire protection, safety, 

structural engineering etc.

• Measurement technology, research

• More than 60 Mitarbeiter

• Since 1990

• Munich branch office: Bergmeister 

Ingenieure GmbH, Aschauer Str. 32, 

81549 München

F E AT U R E S 

• Research

• Pilot plant for biomass gasification

• Analytical laboratory for gas and fuel 

studies

Ingenieurteam Bergmeister 
GmbH

Ingenieurteam Bergmeister is an independent company, 

acknowledged locally and internationally as a competent,  

innovative and responsible partner involved in the 

construction industry. Besides the typical engineering 

services, it provides general planning as well as support 

in relation to energy production from renewable  

resources.

C O N TAC T 

Michael Bergmeister

Eisackstraße 1 | 39040 Vahrn | Italy 

Tel +39 0472 979 000 | Fax +39 0472 979 001  

info@bergmeister.it | www.bergmeister.eu

Management Center Innsbruck 
(MCI) 

The entrepreneurial school MCI has been engaged in the 

thermochemical conversion of biomass since 2003.  

We are focused on the development of decentralized 

electricity and heat production plants based on  

Alternative Biogenic Resources (ABR), such as straw.

C O N TAC T 

Marcel Huber

Maximilianstr. 2

6020 Innsbruck | Austria

Tel +43 (0)512 2070-3200

renewableenergy@mci.edu

www.mci.edu
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F E AT U R E S 

• Planning, consulting

• Independent consulting regarding 

power generation from wood gas

• Technical support concerning  

conceptual design of CHP

• Support for the usage of biogas,  

synthetic gas and natural gas

• Expertise in case of damages

F E AT U R E S 

• Planning, consulting, safety  

engineering, measurement and test 

engineering, research

• Planning and organization of FW  

systems (via DHFOS©), CHP modules 

and special conversion plants

• Independent expert

• Since 2001

Professional Gas Engine  
Solutions GmbH

Resulting from many years of experience in the field of 

using product gas for power generation, we offer consul-

ting services in regard to planning and optimization of 

conversion aggregates. We will find the best solutions for 

your projects quickly and non-bureaucratically through 

our extensive network of partner companies.

C O N TAC T 

Dr.-Ing. Günther Herdin

Mittelgasse 17/17 | 1060 Wien | Austria

Tel +43 (0)699 10364555

g.herdin@prof-ges.com

www.prof-ges.com

Civil Engineer Office for Energy 
and Environment 

Technoeconomic questions from operators, producers, 

authorities and financing institutions are treated  

confidentially by independent expertise.  

Know-how covers the technical basics of all conversion 

process-steps, its advantageous parameters, monitoring, 

optimization as well as authorities-engineering.

C O N TAC T 

Dipl.-Ing. Dr.techn. Friedrich Lettner

Körösistr. 66 | 8010 Graz | Austria

Tel +43 (0)316 232-1120

Fax +43 (0)316 232-1121

office@zt-lettner.at

www.zt-lettner.at
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F E AT U R E S 

• Regular organisation of  

technology-specific events  

incl. e. g. visits to plants 

 TF ‘Gasification of biomass’

 TF ‘Biogenic gases and fuel cells’

 TF ‘Bio methane board’

• Networking of SME with  

research partners

• Monitoring and assessment of  

economic framework conditions

• Neutral consulting in regard to market 

situation and market overview

• Initiation, implementation and support 

of research projects

• Planning and support of energy 

efficiency measures for non-residential 

buildings and settlements

• Political representation of interests

• Networking with European partners

• Host of the  

‘International Applicants Conference 

of Biomass Gasification’

Fördergesellschaft  
Erneuerbare Energien e.V.

The task force (TF) ‘Gasification of biomass’ of the Förder-

gesellschaft Erneuerbare Energien (FEE) is the largest and 

most active network in Germany in the field of biomass 

gasification. The network of about 50 members consists 

of producers, developers, operators, service providers and 

researchers. Since 1994, the TF works not-for-profit with 

the goal of promoting the technology of biomass gasification 

through knowledge exchange. With decades of experience 

the TF can constantly provide an up-to-date overview of the 

market situation, profitability and research projects. Through 

the German Bioenergy Association (BBE), interests of its 

members are represented at political level. Moreover, con-

nections to and synergies with the most important sectoral 

associations are established by having its office on ‘the Floor 

of Renewables’ in Berlin. The FEE regularly publishes the 

‘Industry Guide Thermochemical Biomass Gasification’.

C O N TAC T 

Dipl.-Ing. Dieter Bräkow

Invalidenstr. 91 | 10115 Berlin | Germany

Tel +49 (0)30 84710697-0 | Fax +49 (0)30 84710697-9

info@fee-ev.de | www.fee-ev.de

N E T W O R K E R S
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F E AT U R E S 

• Networking

• Project support

• Investment in innovative energy  

solutions

• Topics:  

among others clean coal technologies, 

energy from chemical fuels,  

smart electric grid,  

smart and intelligent cities and  

buildings,  

renewable energies,  

energy efficiency

KIC InnoEnergy

KIC InnoEnergy is the European company for innovation, 

business creation and education in sustainable energy.  

It brings together academics, businesses and research 

institutes to make the maximum positive impact on  

sustainable energy in Europe.

The company invests in innovative energy solutions that 

will lead the way in changing the energy system –  

ensuring it is sustainable for the future. These solutions are 

either created within start-ups or within project consortia 

encompassing different companies and organisations. 

Together they transform available know-how into new, 

marketable products and services.  

KIC InnoEnergy is supported by the European Institute  

of Innovation & Technology (EIT), a body of the  

European Union.

C O N TAC T 

Prof. Dr. Helmut Seifert

Albert-Nestler-Str. 26 | 76131 Karlsruhe | Germany

Tel +49 (0)721 4704-1600 | Fax +49 (0)721 4704-1611

germany@kic-innoenergy.com

www.kic-innoenergy.com
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F E AT U R E S 

• Networking, consulting, event  

organisation, communication

• Position papers on up-to-date political 

processes, market strategies

• German umbrella association for  

bioenergy

• Specialized association for  

Wood Energy

• Representation of bioenergy towards 

policy makers in DE and EU

F E AT U R E S 

• Networking, consulting, project  

support, event organisation,  

knowledge transfer and public relations

• Measurement methods: Gasification 

technologies (exhaust and process gas 

measurement)

• Fuel analyses: Reference fuels, fuel 

characterization

• Key paramenter and system balancing

• Publication: Measurement collection 

‘Biomass Gasification’,  

flyerbook ‘Heat from Biomass’

German Bioenergy Association 
(BBE)

BBE is the umbrella association of the German bioenergy 

markets. Here, the wood energy industry is organized in 

an own subsidiary association, where its members  

actively work on market assessments and position papers 

to contribute shaping the framework conditions for a 

wood energy market growth.

C O N TAC T 

Thomas Siegmund

Godesberger Allee 142-148

53175 Bonn | Germany

Tel +49 (0)228 81002-23 | Fax +49 (0)228 81002-58

siegmund@bioenergie.de | www.bioenergie.de

N E T W O R K E R S

WG Themochemical Gasification 
of the funding programme  
Biomass Energy Use‘ 
In the working group ‘Thermochemical gasification’ most of 

all technology-specific aspects (e. g. technology assessment, 

balancing of the energy and material flow, efficiency deter-

mination), measurement procedures and possibilities of their 

harmonisation are discussed at joint events on a cross-project 

basis. Until the end of 2015, a publication on measurement 

methods in the field of biomass gasification ‘Measuring and 

balancing at wood gasification plants’ is envisaged.

C O N TAC T   Diana Pfeiffer

Torgauer Str. 116 | 04347 Leipzig | Germany

Tel +49 (0)341 2434-554 | Fax +49 (0)341 2434-133

diana.pfeiffer@dbfz.de | www.energetische-biomassenutzung.de
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F E AT U R E S 

• Project funding

• Science and consumer information 

(market overviews, guidelines,  

basic data etc.)

• Coordination of EU projects in the 

field of renewable raw materials

Fachagentur Nachwachsende 
Rohstoffe e.V. (FNR)

The FNR, specialized agency for renewable raw materials, 

is a project management agency within the framework of 

the Federal Ministry of Food and Agriculture (BMEL). Next 

to supporting and coordinating research, development and 

demonstration projects concerning renewable raw materials, 

it oversees – among others – research projects within the 

scope of the BMEL-funding programme ‘Renewable raw 

materials’ and R&D projects in regard to bioenergy on the 

basis of the energy and climate fund.

C O N TAC T   Dr. Hermann Hansen

Hofplatz 1 | 18276 Gülzow-Prüzen | Germany 

Tel +49 (0)3843 6930-0 | Fax +49 (0)3843 6930-102

info@fnr.de | www.fnr.de | http://bioenergie.fnr.de

N E T W O R K E R S

F E AT U R E S 

• Legal counsel

• Consulting

• EEG law,  

licensing law,  

contract law,  

labour law

• Restructuring consulting

Rechtsanwalt Albert Hasenstab

German lawyer (Rechtsanwalt) Hasenstab has long-time 

experience in the field of renewable energy and biomass 

gasification. He is experienced in civil and administrative 

cases and in hearings of grid operators and approving 

authorities.

C O N TAC T 

RA Albert Hasenstab

Pompejanumstr. 1

63739 Aschaffenburg | Germany

Tel +49 (0)6021 583845

Fax +49 (0)6021 583846

rechtsanwalthasenstab@task4u.com

www.rahasenstab.de
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F E AT U R E S 

• Networking, event organisation

• Newsletter, reports, etc.

• Partner companies:  

www.ieabioenergy.com

• Since 1978

IEA Bioenergy –  
Thermal Gasification of Biomass

Our objectives are to monitor, review and exchange  

information on biomass gasification research,  

development, and demonstration and to promote  

cooperation among the participating countries and 

industry to eliminate technological impediments to the 

advancement of thermal gasification of biomass.

C O N TAC T 

TU Wien, Dr. Jitka Hrbek

Getreidemarkt 9/166 | 1060 Wien | Austria

Tel +43 (0)158801 166 355 | Fax +43 (0)158801 159 99

jitka.hrbek@tuwien.ac.at

www.ieabioenergytask33.org

F E AT U R E S 

• Networking, consulting,  

project support

• Since 1987

• Member of various networks

• Coordinator of different EU projects

Knoef Consultancy
Since market entry KC is working with thermal conversion of 

biomass, particularly with biomass gasification.  

Through experience and a complete and worldwide overview 

of gasification technologies and suppliers, KC can offer a 

wide spectrum of expertise in regard to market situation, 

research, safety aspects, economics and new developments. 

KC has moreover published two handbooks about gasification: 

in the years of 2005 (ISBN: 90-810068-1-9) and 2012 

(ISBN: 9-789081-938501).
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