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In the case of co-combustion of coal and 67% sewage sludge, P APSDs from coal and 
sewage sludge were weighted according to their proportions in the feed to yield a 
resulting P APSD for the case studied. The particle size distribution of silica sand was 
weighted into the mixture, based on the fraction of initial material present in the boiler 
at the time of sampling at 0.56 m (65 % according to Table 4). Fig. 15 compares the 
resulting particle size distribution to that of the extracted samples. The weighted size 
distribution from UN describes the distribution in the bottom bed rather well, whereas 
there is a gap between these cases and the weighted P APSD from TUHH. 

The steeper size distribution curves for the samples taken at 3.7 m and 7.9 m, shown 
in Fig. 16, compared to the sample taken at 0.56 m, shown in Fig. 15, suggest that the 
fraction of sand in the bed material was higher in the transport zone of the furnace 
than in the bottom bed. More initial bed material (78-82 %) was left in the boiler 
when transport zone samples were taken than at the bottom bed sampling. However, 
this does not give the entire picture. The fluidization velocity exceeded the terminal 
velocity of the major part of the sand particles, thus the fraction of sand was increased 
in the circulated material compared to the bottom bed. The solids in the transport zone 
appear to contain about 90 % sand, as estimated by fitting the weighted P APSD based 
on data from UN to the sample size distributions (shown in Fig. 16). The large amount 
of fines in the samples compared to the P APSD is not explained by the weighted 
P APSD. This suggests high ash attrition in the bed. 
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Figure 15 Particle size distribution 
resulting from weighted (coal/sludge/sand) 
PAPSD from UN (thick solid line) and 
TUHH (thin solid line) [IO], as calculated 
for co-combustion of coal with 67 wt% 
sewage sludge with 65 wt% sand in bed 
material, compared with particle size 
distributions of solid sample taken at 0.56 
m (dashed line). 
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Figure 16 Particle size distribution 
resulting from weighted (coal/sludge/sand) 
PAPSD from UN (thick solid line) and 
TUHH (thin solid line) [10], as calculated 

for co-combustion of coal with 67 wt% 
sewage sludge with 90 wt%, sand in bed 
material, compared with particle size 
distributions of solid samples taken at 
heights 3.7 m (dotted line) and 7.9 m 
(dash-dotted line). 






















