
BFB (bubbling  fluidized bed) Power Plants
(CHP or electric only)

Fuel: RDF or Biomass
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BFB power plant project (CHP)

Delivered BFB plant is a ready-made, functional power plant. 
The project is handled from design through to commissioning of 
all equipment and systems connected to the operation of the plant;

This includes:

 Power plant design and detailed engineering

 Fuel reception area, handling and processing

 Ash removal

 Steam boiler / hot water boiler

 Turbine generator

 Instrumentation and automation

 Complete power plant construction

 Erection, commissioning, training and 
maintenance services



BFB boiler grate

8 MW grate example



BFB boiler grate



BFB boiler and flue gas cleaning

1. Solid fuel feeding system

2. Bubbling Fluidized Bed Grate

3. First pass and super heaters 1,2 and 3

4. Second pass

5. Economizer

6. Bottom sand removal

7. Flue gas cleaning ESP or bag filter

8. Fly ash removal



Bubbling Fluidized Bed Boilers

The modern bubbling  fluidized bed (BFB) CHP boilers 
are designed for high efficiency and availability 
combined with low emissions. 

This will give the power plant owner an 

 excellent return on investment even using very low quality and price 
biomasses, having water content up to 65 %, without support firing.

 The boiler technology is based on a modern membrane wall, natural 
circulation boiler with a bubbling fluidizing bed grate. 

 The BFB grate has no moving parts and can accept some impurities like 
metal, stones and concrete in the biomass. The impurities are removed 
during the operation though the grate openings.

 The bubbling fluidizing bed use an 800–900°C and 500–800 mm high layer of 
natural sand or other ceramic material, which is fluidized with primary air 
flow through air nozzles at the bottom of the grate.



Boiler house



Operation – BFB boilers

 The RDF or biomass is fed through a fire safe fuel feeding system and 
chute into the boiler. There is a possibility to have a side feeding system 
for wood residues and Solid Recovered Fuels (SRF). This requires 
continuous monitoring of the flue gases.

 The bubbling hot sand effectively dries and gasifies the biomass fuel.

 The secondary air and tertiary air are fed to the combustion chamber for 
clean and efficient multistage combustion of the biomass.

 The air flows are controlled by the automation system to achieve high 
efficiency and low emissions.

 The bed temperature, usually about 850°C is cooled, when necessary 
by diluting the primary air with recycled flue gas, containing less oxygen 
than air.



Possible fuels: Biomass and alternative 

fuels with 30-65 % water content

 Clean wood - wood chips, bark, saw dust

 Short rotation crops - miscanthus, eucalyptus, willow, 
acacia, poplar, bamboo…

 Agricultural residues like straw, pruning, rice husk, 
olive pits, bagasse, olive palm residues…

 Recycled wood like demolition wood, waste wood, 
contaminated wood

 Alternative fuels, like Refuse Derived Fuels (RDF) or 
Solid Recovered Fuels (SRF) and sorted waste, paper, 
slurries



Low CO, NOx ,dust particles 

and volatile organic matter

 Power output with high efficiency is from 20 - 100% of full power

 High Boiler efficiency: 88 - 91%, depending on the fuel moisture 
and quality

 High Boiler availability: 97 – 99% over 8500 hours per year

 High tech process control and regulation of boiler and power plant system

 Low maintenance costs: no moving parts in the BFB grate;
only 250 hours of scheduled maintenance per year

 Low emissions - typical values at 6% O2 by clean wood:

 CO: 100 – 200 mg/Nm3

 NOx: < 250 mg/Nm3

 Dust particles: 30 – 50 mg/Nm3 - Electro Static precipitator (ESP)
 < 10 mg/Nm3 , Bag filter installation

 Dioxins and furans complete oxidation; 
the boilers are designed for - > 2,5 s and > 850°C residence time

 Unburned hydrocarbons; < 0,03 % in the flue gas



BFB benefits

The BFB boiler and power plants are excellent for multi-fuel usage. 
The fuel mixture can contain several different fuels from wood-based 
products through to typical black bag bin waste.

Suitable Fuels

The most typical fuels used in our solutions are wood-based fuels, such 
as wood chips, bark and sawdust. 

However, other suitable feed stocks are waste and recycled fuel 
including black bag waste. The fuel handling equipment is always 
specifically designed to suit the requirements of the customers 
particular range of fuel inputs. 

The BFB solution also allows the use of wet fuels, such as moisture 
contents of 65 % for wood and up to 70 % for milled peat, without any 
auxiliary combustion. Normally, the moisture content of the fuels used 
in the system varies between 35 – 65 %.



BFB benefits

Advantages of the BFB system

The BFB plant solution is a very efficient and economical solution. 
The ability to be able to use so-called difficult combustible fuels 
makes our fluidized bed system and excellent choice over and above 
similar systems in the market.
This is clearly demonstrated when using recycled or waste wood, 
because the BFB grate’s ability to utilize fuels containing a
significant amount of metal impurities is remarkably good. 
These types of fuels are available at low-cost. 
Furthermore, our combustion solution also enables the utilization of 
fuels with very low calorific value, which also directly leads to more 
cost-effective energy production.

The advantages of the BFB include

 low emissions of carbon monoxide, hydrocarbon and nitrogen 
oxides

 high level of efficiency

 the structure of the boiler is simple and low-maintenance

 the BFB is a modern way of utilizing biomass and recycled 
or waste fuels.



BFB Boilers and power plants

30 years of 

experience 

in power generation



Panels for boiler



BFB thermal power plants 5-100 MW

Seven standard power output BFB plants are available within the 

standard power range of 5 – 100 MW thermal power.

In addition to the standard power range, 

solutions can be tailored according to the customer’s specific needs. All power ranges are 

available for heat and steam BFB boilers.



Standard BFB CHP steam turbine 

power plants 6 - 40 MWtotal

We also offer CHP power plants for the combined generation 

of heat and electricity - up from 6 MW total power output.

Some standard power output:

 10 MW total - 2,5   MWe +     7,5 MWth (99,6 °C – after steam turbine)

 20 MW total - 5  MWe +      15 MWth (99,6 °C – after steam turbine)

 30 MW total - 7,5  MWe +   22,5 MWth (99,6 °C – after steam turbine)

 40 MW total - 10   MWe +      30 MWth (99,6 °C – after steam turbine)



Reference plant 1- Finland



Reference plant 2- Finland



Ghana: Ethanol Biorafinery

 290 000 tons biomass/year to Ethanol
BFB power plant: 10 MW electric power produced + 78t/h 
steam for rafinery

Ongoing project 2019



Waste to Energy - as an energy source

Energy from Waste is not just 

about waste management:

 The energy it produces is a valuable domestic energy 

source contributing to energy security. 

 As a partially renewable energy source it can also 

contribute to our renewable

energy targets which are aimed at decarbonizing energy 

generation. 

 It has the added advantage that it is non-intermittent, so 

it can complement other
renewable energy sources such as wind or solar.



Waste Pyramid

Waste to Energy

The waste hierarchy

In an ideal world all waste would be prevented. However, in reality, for a range of social, 

economic and practical reasons, this does not happen. Where waste does exist it is usually 

best to reuse it if possible, and if not, to recycle it. What can’t be recycled, the residual 

waste, could either go to energy recovery or as a last resort, landfill. 

This general order of preference is known as the waste hierarchy.



The basic process of WtoE power plants

The overall environmental benefits will depend not only on the thermal treatment 

but the energy conversion technology to which it is coupled. The important factor 

to consider is the overall efficiency, net of any energy required to run the process. 

All energy from waste plants will have 

the same basic steps:

 A reception area to receive the waste, sort and separate material for 

recycling   and get it ready for combustion

 A thermal treatment – this essentially releases the energy from the 

waste

 Conversion to a transportable form of energy – e.g. electricity, heat, 

fuels 

 Emissions clean-up – ensuring waste gases are safe



Waste to energy project layout -
BFB Power Plant 40 MW total

Mixed MSW has to be separated
first to get burnable RDF  

component as fuel for BFB 
boiler.



Comperison of MSW and RDF

avarage from 10 recycling plants



Comperison of MSW and RDF

avarage from 10 recycling plants



Burning process of any

solid organic matter

Heating – Drying – Gasification – Oxidation 







New generation BioTechnology

Biomass biorefining Bioproducts



New generation BioTechnology

Biomass Biofuels

+ Biochemicals



New generation BioTechnology

Biomass Pulp



New generation

BioTechnology

For more info on 

possible solutions

please write us about

your interest !



Thank you for your attention !

"Our business policy is to offer high quality 

of service and the best possible results on 

the most professional way."

TMI, Finland

CEO - Mr. Tuomo T.

More info:

Mr. Radoslav Irgl, CMO

radoslav.irgl@gmail.com

www.waste-to-energy.info

mailto:radoslav.irgl@gmail.com
http://www.waste-to-energy.info/

