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Figure 1. CFB process overview 
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Figure 2. Left: Wheelabrator Frackville Energy Inc., PA, 
USA CFB boiler. Fuel: culm. Startup: 1988. Steam values: 
51 kg/s, 90 bar, 513 °C. Right: external bed ash cooler 
design in the 1980s. 
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Figure 3. Left: Örebro 165 MWth CFB boiler with water-cooled cyclone. Start-up: 
1990. Fuels: biomass, peat and coal. Right: principle of water-cooled membrane 
cyclone. 

 
Figure 4. Norrkoping CFB boiler – in operation since 1993. 
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Figure 5. Alholmen 260 MWe multifuel CFB. 
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Figure 6. Left: Manitowoc 60 MWe petcoke-fired CFB boiler. Right: 
integrated bed ash cooler. 
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Figure 7. Left: Porin Prosessivoima 60 MWe waste co-firing CFB. Right: Langerbrugge 40 MWe waste-fired CFB 
boiler. 
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Figure 8. Some fuels used in Valmet CFBs. Top, from left: wood biomass, recycled wood, RDF, agro-biomass, and 
sludge. Below, from left: bituminous coal, peat, lignite, petcoke, high-ash coal (ash >50%). 
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Figure 9. Left: water-cooled membrane cyclone before installation of insulation. Right: cyclone 
vortex finder before installation. 
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Figure 10. Left: fuel feeding system for 100% coal and 100% biomass case (260 MWe). 
Right: fuel feeding system for five different fuels (142 MWe). 

Figure 11. Top: primary air nozzle for biomass. 
Bottom: primary air nozzle for waste. 
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Figure 12. Left: One of the BAC cells. Middle: BAC air and ash connections as seen from the 
furnace. Right: the BAC from the outside. 

Figure 13. Valmet waste-to-energy CFB concept 
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This white paper combines technical information obtained from Valmet personnel (Ari Kokko) and published Valmet 
articles and papers. 

Valmet provides competitive technologies and services to the pulp, energy and paper industries. Valmet's pulp, paper 
and power professionals specialize in processes, machinery, equipment, services, paper machine clothing and filter 
fabrics. Our offering and experience cover the entire process life cycle including new production lines, rebuilds and 
services. 

We are committed to moving our customers' performance forward. 

 
Figure 14. Finishing superheater 
with double tube design 


