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Preface

The use of biomass for energy in industry is growing rapidly in the last 15 years or so. Until
about 2010, the use of biomass residues for process heat in industry was originally limited to
industry sectors that had their own residues available to cover (some of) their own heat
demand, e.g. sugar, palm oil, wood processing, pulp and paper, etc. By processing these
residues, a waste problem could be avoided while generating useful heat at the same time.

With the increasing demand for cost effective renewable heat however, also other industries
have recognized the opportunity for biomass based heat provision to reduce the carbon
footprint of their processes. This is particularly the case in situations where there are suitable
biomass resources and technologies available nearby. According to the IEA SDS scenario, the
use of biomass to produce high temperature heat in industry will increase rapidly, from 8 EJ
today to about 24 EJ in 2060.

While there is a large potential to displace fossil fuels with biomass fuels in the large and
energy intensive industries (steel, cement, etc), there are also many small and medium sized
process industries such as food industries, paper industries, etc. In contrast to the larger
energy intensive industries where these case typically require that large volumes of biomass
are shipped to an individual site, the heat demand in these smaller industries can often be
better matched with the biomass resources that may already be locally available, resulting in
smaller transportation distances.

This case study is part of a second series of reports on the use of bioenergy in industry to
supply process heat. In 2021, five of the tasks involved in the IEA Bioenergy Technology
Collaboration Programme collaborated to produce case studies and a policy synthesis report
on biomass based industrial heat. In 2024, another 5 examples were prepared by Task 32 on
application of biomass combustion in industry.

These additional cases represent a large diversity of applications and illustrate that biomass
combustion can be a commercially attractive option for lowering the carbon footprint of
companies. The examples also illustrate that the optimum configuration depends on local
availability of biomass resources, characteristics of the heat demand, availability of space,
capital, etc. The additional cases are:

6. Combustion of waste wood for electricity generation and process heat in two
neighboring factories in the Netherlands

7. Combustion of wood chips in a dairy in Denmark

8. Process heat from forest residues for the battery industry in Austria

9. Process heat from forest residues for powder-coating process in Austria

10. Replacing coal with biomass at Golden Bay Cement, New Zealand

All reports are available on the project website
http://itp-hishtemperatureheat.ieabioenergy.com/



http://itp-hightemperatureheat.ieabioenergy.com/

Summary

Since 2020, the wood pallet production company Foresco Dongen operates a biomass fired
boiler installation for electricity production and heat supply to their own drying chambers as
well as the neighboring company of Trobas, a gelatine production company. The company is
located in Dongen, in the southern part of the Netherlands.

The 5 MW biomass boiler uses recycling residues from the company’s pallet recycling operations
that can no longer be used in pallets. These wood residues are used to produce approx. 10 tph
of saturated process steam (18 Bar). The steam is used to drive two scew expander turbines for
the production of max 500 kW electricity. Expanded steam from the turbines is condensed for
delivery of process heat for the drying chambers. Due to the batch character of the drying
process, it happens often that the heat production capacity exceeds local heat demand. It was
therefore decided to establish a heat connection to the neighbouring food industry. This makes
it possible to use the CHP plant continuously at maximum capacity, even when there is a lack
of heat demand in the company itself.

The biomass fuel displaces over 8 million m? of natural gas annually.

The biomass boiler installation is highly efficient and avails of an advanced flue gas cleaning
system, including SNCR, SCR, bicarbonate injection and a baghouse filter, leading to very low
emissions.

The project demonstrates that with the local financial support instruments available, the
substantial investment can be justified economically, since the plant is operating year-round
at maximum load to supply not only the captive industrial heat demand, but also a significant
share of the neighbouring industry. An inexpensive low-grade fuel that is locally available is
used.

Biomass combustion is already proven in wood industries for several decades, as both wood
residues and heat demand are locally available. In this project the coupling with neighbouring
industries can be considered innovative.
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BACKGROUND INFORMATION

Since 2020, the pallet production company Foresco Dongen, located in Dongen in the southern
part of the Netherlands, operates a 5 MW biomass boiler fuelled with waste wood originating
from their internal pallet recycling plant, to fuel the drying chambers that are used to thermally
treat / dry and sanitize newly produced pallets.

Previous situation

Foresco Dongen originally started as the Dutch company Dongen Pallets, a family owned
business in 1962 for the production of wood pallets and packaging crates for a large variety of
industries. Over the vyears, the company has continuously invested in modernisation,
automation and expansion of its production facilities, which enabled the company to grown in
a highly competitive market. Since 2022, the company is part of the Belgian Foresco Group.

Figure 1. Finished pallets from the production line are loaded for transport to customers.

For the production of new pallets, fresh wood purchased on the wood market is cut and
processed into pallets using highly automated robotic production lines. Before delivering it to
clients, the finished product is dried and heat treated for several days in one of the drying
chambers to sterilise the product and make it better resistant against biologic degradation.

The main driver to switch to biomass-fuelled process heat

The heat used for these drying chambers is generated using a biomass boiler. Until 2020, the
company used a relatively small (1 MW) boiler that was fired with waste wood, originating as
rejects from the company’s pallet repair and recycling activities. With the growth of the
company and production volume, that heat that could be generated from this boiler became
insufficient to fulfil the additional drying capacity needs, resulting in significant consumption



of natural gas. The idea therefore arose to replace the existing boiler with a new and larger (5
MW) wood boiler, that was better sized to the current production volume and the increased
availability of local product residues, resulting from the growing recycling operations.

In 2018, a feasibility study indicated that the availability of local process residues exceeded
the potential demand for drying chambers, even after implementation of expansion plans.
Further, the intermittent character of the process heat demand for the drying chambers, and
the lack of heat in some periods in summer time led to the idea to design a larger plant that
could not only supply the captive heat demand, but also part of the heat demand of the
neighbouring industry, Trobas Gelatine BV. As the electricity demand of the factory itself was
also projected to increase significantly over the years to approx. 4 GWh/year, it was then
decided to invest in a wood fired CHP plant of 500 kWe / 5 MW heat, with heat delivery to
the neighbours. In practise, about 50% of the heat produced can be delivered to Trobas, see
Figure 3.
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Figure 2. Heat distribution from the biomass boiler room (green) to the drying chambers of
Foresco Dongen(yellow) and the neighbouring industry of Trobas Gelatine BV (blue).
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Figure 3. Heat delivery over the year to the drying chambers of Foresco Dongen(Blue) and the
neighbouring industry of Trobas Gelatine BV (Orange).

TECHNICAL ASPECTS

Fuel preparation and supply
Wood rejects from the pallet production process are transported to the biomass plant by wheel
loader and dumped into the wood shredder. Here the fuel is shredded to wood chips up to
G100. The old nails that are present in the non-recyclable wood pallets are removed after
shredded using a electromagnet.



Figure 5. The shredder and ferromagnet used for size reduction of waste wood and removal of
nails before delivery to the fuel storage.



Figure 6. Wood chip storage before combustion

From the wood chip piles dumped from the top in the fuel storage hall, an overhead toploader
collects the fuel to dump it onto a fuel conveyor that transports it to the boiler.

Combustion system

The boiler itself is a modern 5 MW water cooled moving grate furnace and firetube boiler
supplied by Uniconfort, equipped with staged combustion, flue gas recirculation, and urea
injection for SNCR. The boiler delivers up to 10 tph of steam of 20 Bar.



Figure 7. The combustion air preparation skid, where flue gas and fresh air are mixed to supply
combustion air of the right composition and quantity during the various stages of the
combustion process, leading to optimal combustion in the boiler shown in the background.

Electricity production

Electricity is produced by expanding the steam from the steam boiler in two parallel operated
Heliex screw expansion turbines. While typical steam turbines need dry and overheated steam
to avoid droplet erosion on the blades, these turbines are capable to handle wet saturated
steam. The prime mover consists of two counterrotating screws, of which one drives the
generator. The technology is already available from sizes above 75 kWe.

At Foresco Dongen, two equally sized 250 kWe screw expansion turbines are installed, with a
maximum simultaneous production of 315 kWe given the limited amount of steam available.
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Figure 8. One of the fwo 250 kWe Heliéx screw expansion turbines ihstalled for the generation
of electricity.

Flue gas cleaning

Hot flue gas leaves the steam boiler at approx. 250 °C. This is then led to the flue gas
cleaning system, consisting of the following equipment:

Urea injection in the furnace (SNCR) for NOx removal

Cyclone for dust removal

SCR for additional NOx removal if needed

Economiser, to cool down flue gas from 250 °C to approx. 150 °C.
Baghouse filter for removal of fine particlates

Dust is removed by a cyclone and baghouse filter. NOx can be removed in two stages as shown
above. In practise it appeared that the SCR system is not needed to meet the NOx emission
limit of 275 mg/m3 @6% O2.
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Figure 9. The control room for remote monitoring and control of the installation.

PROJECT ECONOMICS AND FINANCING

The overall investment for the biomass combustion plant amounted to approx. 5 million Euros.
The plant is fully financed, owned and operated by Foresco Dongen.

Other details that determine the economic performance (fuel costs, heat value etc) are not
disclosed, however it is obvious that the key success of this project is related to the
combination of a high number of full load hours and the captive availability of a sufficient and
adequate biomass fuel.

ENVIRONMENTAL ASPECTS

The plant needs to comply with the Dutch ‘Activiteitenbesluit’ for installations between 1 and
5 MW fuel input. This results in the following emission limits:

Table 1 Emission limits for the plant (hourly values at 6% O>)

Component Limit
NOy as NO; 275
Dust 20
SO 200
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ORGANISATIONAL ASPECTS

During daytime, the plant is operated by one dedicated operator. At night-time, the plant is
monitored remotely by technical staff that is also involved in monitoring other parts of the
factory. In case of boiler downtime, a gas boiler installation is available for backup.
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Figure 10. Jurgen Kemps, ceo of Foresco Dongen in front of ahnew electric forklift.

SOCIAL AND MARKETING ASPECTS

The company has maximised both its economic and environmental performance by installing a
biomass fired CHP plant that can handle the complete amount of waste wood locally available,
while delivering excess heat to neighbouring industries and generating excess electricity that
can be used to electrify internal transport.

LESSON LEARNED/RECOMMENDATIONS

Size the boiler plant for maximum number of full load hours: By delivering heat to a
neigbouring industry, continuous use of the boiler plant could be guaranteed..

Use electricity to electrify also other internal energy needs. In this example, it was decided

to replace existing |pg forklifts with electric forklifts that are charged during nighttime when
process electricity demand is low.
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Further Information

IEA Bioenergy Website
www.ieabioenergy.com

Contact us:

www.ieabioenergy.com/contact-us/
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