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Figure 1. (a) Example of possible wood powder sources (b) example of cellular fiber structure by confocal laser 
scanning microscopy [1] 

(a) (b)



Published August 31, 2018 Wood powder as fuel in lime kilns 

© Valmet Page | 3  

 

 

 

 

 

 
Figure 2. Wood chips (A) and sawdust (B) before and after grinding in a hammer mill 
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Figure 3 Particle size distribution (RRSB grid) of ground wood powder from same type of hammer mill, 
rotation speed and screen design 



Published August 31, 2018 Wood powder as fuel in lime kilns 

© Valmet Page | 5  

Table 1. Summary of wood powder size and related hammer mill power consumption for various wood sources 
and hammer mill screens sizes. 
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Figure 3. Hammer mill power consumption after feed moisture increases to 12-15% moisture. Initially some 
higher fluctuations are seen and after some minutes the power consumption increases erratically showing the 
hammer mill screen is getting blocked. The feed to the mill is decreased 12:30, lowering but still fluctuating 
power consumption. 

Table 2. Estimated temperature profile, exhaust gas volume and fuel consumption relative to heavy fuel oil 
reference case for natural gas and wood powder with various moisture level. The values in the calculations are 
typical values for a 700tpd modern lime kiln with cooler and flash dryer and should only be used for illustration. 
Lower heating values were LHV(Oil) = 40.9 MJ/kg, LHV (natural gas) = 35.8 MJ/Normal m3, LHV(wood) = 19.3 
MJ/kg. All results should only be used for illustration as impact of changing fuels. 
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Figure 4. Block diagram for wood treatment before firing in kiln. 
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Figure 5. In a doubled layer, raw material is circulated inside the dryer resulting in low and even residual 
moisture, longer drying time, lower heat consumption and lower power consumption. 
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Figure 6. (a) Principle sketch of Hammer mill. (b) Hammer mill Screen after grinding wood with high moisture 
content. 

 
Figure 7. Gravimetric wood feeding 
system. 
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Figure 8. Basic burner model with oil burner, primary air and rectangular wood powder channel. 
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Figure 9. Combustion stages of wood powder; 1 heating, 2 evaporation, 3 boiling, 4 – devolatilization, 5 char 
combustion. Cross section shows volumetric reaction heat, first cross section is three meters from burner head. 
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Figure 10. Gas temperature > 1500 °C. 

 
Figure 11. CFD modelling showing different NOx formation zones. 
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Figure 12. Conditions for Dust Explosion. 
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Figure 13. Changing fuel from oil to wood powder. 
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This white paper combines technical information obtained from Valmet personnel 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. 


