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Biomass 

Sets out typical fuel properties for wood (or other biomass) and the assumptions that have 
been used in the calculations of boiler efficiency. 

Table 1: Assumptions used in Boiler Efficiency Calculations 

Parameter  Typical Value Range 
Biomass Properties 

Moisture content 
Ash content 
Heating value 
Carbon 
Hydrogen 
Nitrogen 
Sulphur 
Oxygen (by difference) 

 
% ar1 
% ar 

MJ/kg daf2 
% daf 
% daf 
% daf 
% daf 
% daf 

 
30 
10 
20 
50 
6.5 

<0.1 
0.02 
43.5 

 
20 – 65 

0 - 40 
18 – 22 
47 – 51 

5.9 – 7.0 
 

0.01 – 0.02 
47.0 – 42.0 

Boiler parameters 
Flue gas exit temperature 
Excess air 

 
°C 
% 

 
130 

20 

 
120 – 180 

18 - 30 

Calculations of boiler efficiency were carried out for a range of moisture contents and heat 
values, based on the fuel properties given in Table 1. These calculations are illustrated in 
Figure 1. 
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Figure 1: Boiler Efficiency Calculations for Biomass Fuel3 

The calculations above were carried out using a constant dry ash free specific energy (18 
MJ/kg) and varying the heating value by adjusting the moisture content of the fuel from 20% 
to 60% and the amount of ash in the fuel from zero to 40%. Note that the boiler efficiency is a 

                                                 
1  ar = as received basis 
2  daf = dry ash free basis 
3  gar = gross as received 
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Figure 3: Linear Relationships to Predict Boiler Efficiency 








