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characteristics, and boiler side surface corrosion rates. Ash deposits form on . . . « net heat flux through the deposit

boiler tubes and walls and result in reduced heat transfer and increased y-component of Navier-Stokes Equations 9 P

corrosion.  Additionally, ash deposit morphology will change with (b evaluated at an average slag temperature)

temperature, which in turn is dependent upon deposit thickness. Modeling

ash deposition rate, deposit thickness, and net heat transfer is essential to i 5_” _ X b .

improving boiler reliability, flexibility (types of coal or fuel burned), and X H X =—Pq9 mlr

ultimately efficiency. y 5 . Yo
« integrate twice to obtain slag velocity /'/// 0l Y F-

Objectives _ P9

position y (m)

slag
frozen

1
1
|l
1
\
1
1
!
i
1
1
|l
1
|
1
sintered 1
1

1000 1200 1400 1600

T(K)

Position y (m)

particulate = slag
layer = frozen
Y = sintered
particulate

position y (m)

500 600  700x10°

10 2‘0
Position y (m)
g . Tea = 550K Deposit layers and thicknesses at t = 318 min. vs.
Ash Deposit Thermal Transport Analysis 6m vertical positon
000\ | emmeem = -
for the i layer at position y x ash growth Rssact"m Ressr N S | o
[~ Centerline [N
* mass balance r’ N
IT(G(AI) Y mass flux /(G;:') 030° - o X - T, (im0
N = =q(y=31m)
AX.(Y) = — PR EEAN aly B
Pa 3 T i3 s wdlf N a0 &
= K , ] .l T wod|i ~ .
+ wall-normal heat flux 2 Toom ¢ — I8 oo I el L 100
PONECR L H . -
=5 VW =200 (o Ax; 3 £ w0t = slag F{———, [ 800
Ra) " ™" 4%(y) - =t L EE———
o particulate 5 10 o 20 2 3010
T, initially guessed T = 2000K \ time (sec)
« FLUENT determines G(Y) Toar Tor T Heat flux (left axis) and ash surface temperature (right
* T¢,, computed again and compared T=1700K T =1800K axis) as a function of time, at position y = 31m.
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« iteration with FLUENT to convergence of g”and T,
« time is incremented and the process is repeated

Deposit layers and thicknesses at steady state
conditions (10 hrs) vs. vertical position



