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• Bioenergy in industry: mainly in agro/forestry process industries based on process residues

• IEA Net Zero Emissions scenario: bioenergy in industry doubles from 10 EJ today to 20 EJ in 2040

• Direct use of process heat or indirect through a heat carrying medium (steam) or intermediate carriers 
(e.g. hydrogen)

• Several challenges ahead in integrating bioenergy conversion technologies in existing industries

• Many industries use process steam

Background

Source: IEA NZE scenario, 
Paolo Frankl, 2021
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• How is bioenergy already used in industry for the delivery of high 
temperature heat?

• What can we learn from it?

5 real life case studies with different technologies
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• Several fuel/technology combinations are commercially available for
producing biobased heat in industry

• There are many succesful examples of biobased industrial heat

• The potential is not limited to energy intensive industries (steel, 
cement etc), process industries also represent a large potential

• The annual amount of fuel needed to cover an industrial heat demand
can in many cases be sourced locally

• The optimal combination is very site specific and needs to be carefully
assessed

Key observations on the case studies
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• Waste processing industry Attero builds and operates a 9 MW steam boiler

• Idea rose in 2010 after a public tender for valorisation of public green 
waste from local municipalities

• Installation in operation since 2015

Case study 1 (T32):
process steam in a potato processing industry
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• Family owned business (1970) in the
south of the Netherlands that 
specialises in fresh chilled potato 
products

• Mostly semi finished chilled products
at food services, retail and
consumers under own brand name 
and supermarkets own brand name

• Approx 150 ktons of product per 
year. 

• 24/7 operation

PEKA KROEF
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• Process
diagram
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• Capacity: 8,7 MWth

• Steam flow: 10,2 tph

• Steam data: 19 Bar / 212 °C

• Supplier: Vyncke

• Biomass consumption: 27 kton per year

• Natural gas savings: 8,2 mln m³ per year

• Efficiency: 91,2 %HHV (condensor on fresh make up water)

• CO2 reduction: 14.500 ton per year

Key figures
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• Wood waste collected from 5 municipalities

• Compost sieve overflow

Low quality fuel used

Parameter Value of the fuel used at Attero conventional wood chips

Lower Heating Value 6.7-11.5 GJ/ton 8-12 GJ/ton

Moisture content 25-49% on wet basis 25-50%

Average ash content 22% on dry basis <5% on dry basis

N < 2.05% on dry basis < 0.4% on dry basis

S < 0.2% on dry basis <0.02% on dry basis

Cl <0.36% on dry basis < 0.02% on dry basis

F <130 mg/kg on dry basis
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• Schematic diagram of the plant
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• Size of application meets local availability of low-grade biomass 
resources

• Design your plant according to accurate fuel specifications

• Adapt the plant design to local conditions

• Involve local stakeholders and listen to 
local sensitivities

• Obtain long term contracts

• Work with solid partners / technology 
providers

Key messages of this particular case
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