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VERTO is founded and motivated by the idea of converting 

and combining proven technology into new improved state of 

the art applications. We are driven by the basic principles of 

sustainability and continuous innovation. 

We are a young, dynamic, and innovative company based 

on high-class educated engineers with experience in a broad 

spectrum of fields from numerous projects. 

We value and practice a close cooperation with distinguished 

international universities. We base our concepts and products 

on latest research. Our know-how is used to engineer and uti-

lize leading-edge technology.

Therefore, we refine and develop our technology on experi-

mental plants to offer optimal products and services.

Our company follows the vision to develop and establish lea-

ding edge solutions based on extensive, systematic research 

and many years of practical experience.

We are fueled by the vision to spread better engineering solu-

tions based on research and experience. We strive to promote 

sustainable future-oriented innovative solutions.

About Us
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Technology Consulting
The specialists of VERTO have essential experience in research and development, 

project optimization, energy efficiency increase, and implementation of new  

technologies. VERTO offers services in preparation and implementation of all  

engineering stages of complex technologically challenging projects. As part of 

our technology consul ting we support you in the selection of appropriate project 

management procedures, concepts, and technologies.
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Project and Public

Funding Management
Research and development projects usually involve high economical risk beside 

high technological risk. Available public funding instruments are often used to 

reduce that risk. The highly trained staff and certified project managers of VERTO 

have important experience and knowledge in the implementation of technical 

projects and are happy to support your project in the national and international 

public funding landscape. 



Engineering 

Services

The decision-making process to build a new plant 

consists of various steps followed by further stages 

to realize your project. VERTO will assist you in  

generating all documents all the way to the basic 

engineering phase and support you supervising 

subsequent stages until your project is finished. In 

the early stages of this plant realization the pro-

cess idea itself has to be described and is depicted 

by a block flow diagram. Once the most import-

ant elements of the process are defined the con-

ceptional design, including a profitability analysis 

and a plant budget, can be shaped and developed  

based on the calculated mass and energy balan-

ces. Furthermore, the basic design of the plant will 

be specified. In detail, the basic engineering com-

prises the process engineering and process simu-

lation of your plant, the plant layout with suitable 

software tools, as well as device and equipment 

specifications. At this stage basic drawings for the 

acquisition process, process flow diagram, piping 

and instrumentation diagram are generated. Furt-

hermore, the process and function description, 

as well as solutions regarding environmentally 

and health conditions, and a safety concept with 

respect to the plant safety management will be  

defined. The overall workflow is accompanied by 

target oriented project management

VERTO's engineering and design 

expertise will shape your success 

and bring your project to the next 

level. The results of the conceptio-

nal phase form the basis of a pro-

sperous industrial plant.

Process Idea

Conceptional Design

Construction

Acceptance

Commissioning

Operation

Basic Engineering

Detail Engineering

Plant Realization Process

Basic flow diagram (BFD)

Process description

Input controls

Building sequence

Completeness

Lining tests

Automation tests

Comissioning planning

Adjustment of the system

Performance check

Operation

Maintenance and repair

Optimization

Process flow diagram (PFD)

Basic layout

Mass & energy balances

Piping and instrumentation 

diagram (P&I diagram)

Equipment specification

Process logic

Construction & layout plan

Piping plan

Measuring control

Apparatus and auxiliaries



Process Simulation

Together with its partner ECE, VERTO uses 

state of the art process simulation software.  

These process simulation tools originate from 

the power plant sector and offer great capabili-

ties with respect to process simulation. Further-

more, our software tools are validated with ope-

rating data which allows engineering in a very 

high quality and reliable way. The mathemati-

cal model forms the virtual foundation of the 

plant design. A purposeful process simulation is 

critical to the success of a project and that is 

exactly why you can rely on VERTO’s experience 

to develop your own projects. 

VERTO's vast experience with process simulation comes from nume-

rous past projects. The process simulation accompanies the whole 

engineering chain and is a very important key to success.
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Computer Integrated Plant 

Design and Optimization

Short response times enabled through high 

availability of software tools in the field of pro-

cess simulation and computer aided design 

complement our range of offer. VERTO uses a 

combination of computer aided design soft-

ware, simulation tools and budgeting programs 

to realize your vision in our virtual planning 

room. Your plant will be visualized through mo-

dern engineering software. The 3D model is lin-

ked to our engineering software tools. The soft-

ware tools are interconnected with each other to 

ensure fluent data processing and to integrate 

continuous data analysis throughout the whole  

planning process and plant life cycle. The data 

will be available at any time and easily sha-

red between customer, contractors, and other  

project partners. Furthermore, this approach 

enables VERTO to make fast modifications and 

evaluations of plant sections.

VERTO’s experience in computer integrated plant design and opti-

mization allows fast response times for your plant requests.
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Gasification 

Technology

Engineering Services for 

The gasification technology provides a thermo – chemical conversion of  

solid or liquid fuel into gaseous fuel by reaction with a gasification agent. 

Main driving force for the conversion process is the presence of heat. A com-

plete combustion, a full oxidation, of the fuel particle is prevented because 

of a lack of available oxygen. As gasification agent air, oxygen (O
2
), steam 

(H
2
O) or carbon dioxide (CO

2
) can be used. For practical applications, air, 

steam or steam - oxygen mixtures are used to gasify various fuels.

Furthermore, within several research projects our cooperation partner ECE 

investigated how to increase fuel flexibility and evaluated emerging by-pro-

ducts techno-economically.

Gasification 

Technology
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Fuel the Future by VERTO

The conversion of the biogenic fuel particle 

goes through different stages. The basic prin-

ciple of gasification is depicted in the subse-

quent figure. At the first stage (Drying) the wet 

particle gets dried and hot steam volatilizes. At 

the second stage (Pyrolytic decomposition), the 

dried particle gets decomposed by heat into 

char and gaseous products of pyrolysis (Vola-

tiles). At the final stage (Gasification) the char 

gets gasified in the presence of a gasification 

agent. This leads to a release of char gasifi-

cation products and ash is produced. Gaseous 

products of each single stage in the end react 

with each other in homogenous reactions to 

the product gas.

Heat Heat Heat
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Ash

Product Gas

Drying

100 – 150°C
Pyrolytic decomposition

200 – 650°C
Gasification

700 – 1000°C

Gasification agent
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Fueltypes

A broad spectrum of biogenic 

based materials can be used. 

Generally, all types of solid fuels 

which are suitable for combustion 

are also qualified as fuel for the 

gasification process.

Typical fuel compositions can be seen in the following table.

Fuels
Soft wood 

pellets

Hard wood 

chips

Waste 

wood

Sewage 

sludge 

pellets

Unit

Water content 6 6 7 11 wt.-%
db

Volatiles 87 84 85 55 wt.-%
db

Lower heating value (LHV) 17500 17000 17000 11000 kJ/kg

Ash softening temperature 1400 1450 1150 1150 °C

Ash content 0.3 1.0 1.7 41 wt.-%
db

Carbon (C) 50 49 48 30 wt.-%
db

Hydrogen (H) 6 6 6 4 wt.-%
db

Oxygen (O) 43 44 42 20 wt.-%
db

Nitrogen (N) 0.05 0.15 2.5 3.9 wt.-%
db

Sulfur (S) 0.005 0.02 0.03 1 wt.-%
db

Chlorine (Cl) 0.003 0.003 0.02 0.05 wt.-%
db

Wood pellets

Homogeneous 
municipal waste

Industrial waste 
materials

Biogenic residues Sewage sludge
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Typical Product Gas Composition

The product gas composition depends on many factors. It is influenced by the used 

biogenic fuel, gasification agent, gasification technology and the process para-

meters. The typical product gas offers a favorable gas composition and therefore 

a broad spectrum of utilization possibilities. Typical product gas compositions from 

dual fluid steam gasification can be seen in the following table.

The typical product gas composition from the dual fluid gasification offers many 

utilization possibilities. A sufficient hydrogen (H
2
) to carbon monoxide (CO) ratio 

makes the product gas also suitable for various syntheses.

Fuels
Soft wood 

pellets

Hard wood 

chips

Waste 

wood

Sewage 

sludge 

pellets

Unit

Gasification temperature 800 810 850 810 °C

Water (H
2
O) 48 48 35 48 vol.-%

Hydrogen (H
2
) 35 34 33 39 vol.-%

db

Carbon monoxide (CO) 29 23 30 17 vol.-%
db

Carbon dioxide (CO
2
) 18 25 18 26 vol.-%

db

Methane (CH
4
) 11 12 10 8 vol.-%

db

Lower heating value (LHV)
7.5 6.8 8.9 6.2 MJ/kg

14.4 13.1 13.7 11.9 MJ/kg
db

Product Gas Utilization
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Combined 

Heat and 

Power
Make the most out of fuel:
Combined heat and power solutions by VERTO

Producing power and utilizing available heat in a combined heat and power 

plant is one of the most efficient ways to cover globally rising energy demands. 

Explore the combined heat and power solutions by VERTO and learn how you 

can achieve your energy goals at lower costs while keeping emissions at a mi-

nimum.

VERTO provides services for the innovative dual fluid (official trademark of 

VERTO) gasification technology which offers the opportunity to use a big  

variety of biogenic based fuels. The gasification with steam provides a medium 

calorific product gas with high amounts of hydrogen (H
2
) and carbon monoxide 

(CO). These properties make the product gas available for numerous utilization 

possibilities. 

Technology 

Readiness 

Level
Combined 

Heat and 

Power

Engineering Services for 
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Dual Fluid Gasification

Typical Design Values

Biogenic fuel can be efficiently converted into hydro-

gen (H
2
), carbon monoxide (CO), and other combustible  

gases via dual fluid gasification. The gasification and 

combustion reactions occur simultaneously but are  

separated locally by the two reactors. The nitrogen-free 

product gas ensures the production of a suitable gas for 

syntheses. The gasification reactor is fluidized with air, 

oxygen (O
2
), steam (H

2
O) or carbon dioxide (CO

2
), which 

also serves as a gasification agent. Product gas is produ-

ced in the gasification reactor, due to heterogeneous and 

homogeneous gasification reactions. In the air fluidized 

combustion reactor, the remaining biomass char from the 

gasification reactor is combusted, producing heat and a 

typical flue gas. The circulating bed material enables the 

heat transfer between the two reactors and the biomass 

char transport to the combustion reactor. Gas mixing is 

prevented by fluidized loop seals.

Gasification systems for electricity and heat production use gas engines and dis-

trict heating systems to utilizes the product gas and the excess heat.

gasification
agent

air

air

fuel

flue gas

product gas

gasification
agent

heat

char

circulating
bed material air

fuel

flue gasproductgas

Gasification

800 - 850°C

Combustion

880 - 920°C

Wood 250 2000 4000 8000 kg/h

Thermal power 1 8 16 32 MW

Electricity 0.3 2.6 5.6 11.2 MW

District heating 0.35 3.2 7.2 14.4 MW
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The sustainable natural gas substitute by VERTO.

The innovative VERTO dual fluid bed steam gasification process provides a 

favorable product gas composition with high contents of hydrogen (H
2
) and 

carbon monoxide (CO), and no dilution with nitrogen (N
2
). Therefore, the 

product gas is very suitable to feed a methanation process. A methanation 

process aims to increase the methane (CH
4
) content of the processed gas so 

that the feed-in conditions in a natural gas grid can be met. The produced 

synthetic natural gas can supply a large sales market with a subsidized sel-

ling price.

Synthetic

Natural Gas

Technology 

Readiness 

Level

Engineering Services for 

Synthetic

Natural Gas
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The methanation itself takes place at 200 – 

400°C and 10bar pressure. A catalyst is used to 

further enhance the methanation reaction. A wa-

ter gas shift rector can help to reach a sufficient 

molar ratio of hydrogen (H
2
) and carbon mono-

xide (CO) before the product gas enters the met-

hanation reactors.

Methanation Process

Methanation reaction

CO + 3 H
2
  CH

4 
+ H

2
O

Gas composition 

stages

Product gas 

after gasifier

Transfer point to 

methanation

Synthetic 

natural gas

Natural gas 

in Austria
Unit

Water content 48 9 0 - vol.-%
db

Hydrogen (H
2
) 35 37 1 < 4 vol.-%

db

Carbon monoxide (CO) 29 32 < 0.1 - vol.-%
db

Carbon dioxide (CO
2
) 18 17 0 < 2 vol.-%

db

Methane (CH
4
) 11 9 99 > 96 vol.-%

db

In order to protect the methanation from catalyst 

harming substances an ambitious gas cleaning 

strategy needs to be foreseen. After the metha-

nation process the synthetic natural gas can be 

fed in a natural gas grid. The synthetic natural 

gas needs to meet the feed in criteria of the cor-

responding country.

The production of synthetic natural gas from 

biogenic fuels is environmentally friendly and 

has the potential to reduce the dependency on 

imports of natural gas from politically unstable 

countries. Furthermore, certain countries subsidi-

ze synthetic natural gas from renewable sources. 

Within research projects our cooperation part-

ner ECE aims to increase efficiency and to deve-

lop new product gas utilization possibilities. The 

construction and operation of a laboratory plant 

is a main task of the project.

Product Gas Quality

Typical Design Values

Gasification systems can provide the necessary reagents for a subsequent metha-

nation process.

Wood 250 2000 4000 8000 kg/h

Thermal power 1 8 16 32 MW

Synthetic natural gas 0.55 4.8 10.3 20.4 MW

15

Water - gas shift reaction

CO + H
2
O  CO

2 
+ H

2



Biofuel

Biofuels are an alternative to fossil fuels as a  

renewable energy dense carbon source and are a 

key technology for replacing petroleum products 

such as gasoline, diesel, and kerosene. Furthermo-

re, biomass is the only renewable carbon source. 

The reduction of emissions and the promotion of 

sustainable energy sources are core issues of mo-

dern energy policies. Biofuel can be synthesized 

among others out of synthesis gas for example 

by the Fischer-Tropsch process. The synthesis gas 

can be obtained from a broad spectrum of bioge-

nic materials through gasification.
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Raw Material 

A broad spectrum of resources can be used for the 

biofuel production. All types of solid fuels which 

are suitable for combustion are also potentially 

qualified as fuel for the gasification process. The 

 

biogenic materials are converted by a dual flu-

id gasification process to a usable synthesis gas. 

The gas can be used to generate heat, electricity, 

hydrogen, basic chemicals and even biofuels.

Fischer-Tropsch Fuel

The synthesis gas is produced in a dual fluid gas-

ifier, cleaned, and converted in the Fischer-Tropsch 

process. The product can be separated into a  

gasoline, diesel, and wax fraction. Within research 

projects our cooperation partner ECE aims to 

develop a strategy to utilize wind turbines’ peak 

electricity by producing hydrogen and converting 

it to Fischer-Tropsch diesel.

Expected Design Values

Wood 250 2000 4000 8000 kg/h

Thermal power 1 8 16 32 MW

Biofuel
0.5 4 8 16 MW

56 448 896 1792 L/h

Technology 

Readiness 

Level
Biofuel

Engineering Services for 
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Besides the production of renewable energy sources, the novel storage of e.g. elect-

ricity from wind energy is another field of application for the generation of biofuels. 

The generated electricity is converted to hydrogen via electrolysis. The hydrogen is 

added to the synthesis gas and synthesized to biofuel in a Fischer-Tropsch process. 

The produced biofuel can be seen as a valuable energy storage with high energy 

density.

Further processing of the synthesis gas from biomass gasification offers the  

advantages of an increased fuel flexibility while maintaining a sustainable produc-

tion process for valuable products. Furthermore, the dependency on imports from 

abroad can be reduced.

Combining Power-to-Hydrogen Technology

Potential



Hydrogen is used as an important feedstock for the 

chemical industry. It is used for the production of 

ammonia, hydrotreating of fossil fuels, as a reducing 

agent for iron production, as well as fuel for hydro-

gen powered cars. Most of the hydrogen is currently  

produced from fossil fuels like natural gas, causing 

significant fossil CO
2 
emissions. 

The integration of hydrogen from renewable sources into an existing production 

process is not inhibiting the characteristics of its final products. Therefore, it can 

be applied in oil refineries and iron ore reduction without affecting the proper-

ties. However, the emissions of fossil greenhouse gases of the production site are  

decreased.

Hydrogen can be obtained from biomass by gasification in combination with the 

water gas shift reaction and several gas cleaning steps such as gas scrubber or 

pressure swing adsorption to produce hydrogen with very high purity. The recove-

red hydrogen is a valuable product with a broad spectrum of applications like an 

energy source, reagent for various syntheses or reducing agent for ore reduction.

Gasification: 30-40 vol% H
2

Gasification (with gas purification): >99.9 vol% H
2

Expected Design Values

Typical Composition

Wood 250 2000 4000 8000 kg/h

Thermal power 1 8 16 32 MW

Hydrogen 
0.6 4.8 9.6 19.2 MW

18 144 288 576 L/h

Technology 

Readiness 

Level
HydrogenHydrogen
Engineering Services for 
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Use the most modern technology – fluidized bed by VERTO: VERTORED®

Fluidized Bed 
Ore Reduction

Fluidized Bed 

 Ore Reduction

Engineering Services for 

An ore reduction process can be effi-

ciently realized by the aid of a fluidized 

bed. The fluidized bed offers optimal 

conditions for an excellent gas-solid 

interaction and heat transfer. The ideal 

particle size is between 0.02 mm and 

2 mm so that a fluidized bed will form. 

Under the presence of a reduction agent 

like hydrogen (H
2
) or carbon monoxide 

(CO) iron oxides like hematite (Fe
2
O

3
), 

magnetite (Fe
3
O

4
) and wustite (FeO) can 

be efficiently reduced to raw iron (Fe). 

Based on the fluidized-bed principle of 

iron reduction a novel process concept 

has been developed, the VERTORED® 

process. The VERTORED® process uses 

natural gas or brown coal to provide the 

necessary reduction agent and the pro-

cess heat.

Technology 

Readiness 

Level



www.verto-engineering.com

Contact: office@verto-engineering.com

In cooperation with
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