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Abstract: For the fourth stage superheater at the outlet of a 12 MW biomass-fired power plant, an ash particle deposition
model considering the condensation of gaseous alkali metal salts and rebound/stick of ash particles was developed by
considering of the inertial force, Brownian force and thermophoretic force. The effects of tube arrangement and KCl
content in ash particles on ash deposition characteristics were investigated based on a mathematical model. Results
showed that the ash deposited mass on tube surface for each row was sharply increased with the KCI content increased;
as the KCl content increased from 15% to 25%, and the deposited mass on the windward side of the first row increased
from 4.82 X 1077 kg/m” to 4.03 X 107 kg/m> The deposits on tube wall of each row were increased when the longitudinal
pitch varied from 1.5D to 2.5D. The formation of irregular depositing characteristic around the tube was mainly attributed
to the scouring position variation for upstream flue gas to downstream of the tube bundle, and the generation and shedding
position of vortex.
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Fig. 1 Schematic presentation of the physical model
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Table 1 Molar mass fraction of each component in the flue gas

Component Content
CO, 0.153
0, 0.032
H,0 0.110
SO, 3.590x107*
K>SO, 1.550x107¢
KCl 3.510x107*
SO, 9.660x1077
HCI 2.000x107°
N, 0.704
2600 kg/m’
2
1.1 ~ 111 pm 7 11
8778
27.46 W/(K-m?) 764 K
Reflect
0.05 ms
6 m/s 1274 K
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Fig. 2 Mass flow rate of biomass ash particles at different
diameter in the inlet flue gas
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Fig. 7 Effect of different longitudinal pitch on velocity distribution at the region between two adjacent tube
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Fig. 8 Effect of longitudinal pitch on the average deposited
ash for different rows
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Fig. 9 Effect of longitudinal pitch on ash deposition on the
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