Class 16

Particle Reactions



Table 2.6: Convective and Conductive Heat Transfer for Particle Model

Type Equation
Particle enthal a;h, +aghy +ayh, +ah
by h, = 99 W _Tda (2.125)
;]
Particle-gas heat transfer B, ( )d
=N T -T 2.126
? io” exp B -1 ( )
Nusselt No. Nu,, =2.0+0.65Re]; Pry** (2.127)
Transpiration parameter r.C
B, =— (2.128)
27d K,
Reynolds No. - -
d ilVe—Vi|d
Rey=——"—"— (2.129)
Hyq
Prandtl No. C
Pr, = Zratly (2.130)
k
g
Liquid enthalpy hy; = hy + 136 C o dT, (2.131)
T
Raw coal enthalpy hy = h?q + 13 C,qdT; (2.132)
Char enthalpy hy = hy + 135 C oy dT, (2.133)
Ash enthalpy hy =hy; + [ C,dT, (2.134)
Volatiles enthalpy h., —h ({1-Y.
hyn = — st=Yn) (2.135)
Yin
Total particle product
gas enthalpy [Z Fim M + Ny Z Mot + TN (2.136)
+ {(Z rvijhjrm + Z rhlehjrI + rWJ.AhVVv ﬂ
Particle heat of formation o 0 o
i [ o - hoy +ayhfy +aghy +a he " (2.437)
.
J
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Table 2.7: Particle Reactions for Particle Model

Type Equation
Liquid vaporization rate (non- , S+ Ak P (X wis = X o)+ Xuis ZSf vim (2.139)
boiling) w o 1—- X . '
wjs
Liquid vaporization rate ro— ~Q,+Qy +1ylhy, —hy K+ ry¢lhy, —hy ) (2.140)
(boiling) v §(hjg - hwj) '
Eﬁ;tslgle reaction rate to gas r = Izrhn + % Fin + T (2.141)
Net char reaction rate My = 2Ty = 2Ty (2.142)
A2M M _ K .k
Oxidizer-char reaction rate Mt = MoKy ”;’ 01" (2.143)
M, AC, [k, kg )+,
Kinetic char reaction rate _ n -E;
coefficient ky =A;T, exp(—R_l_j ] (2.144)
- r
Transpiration parameter for B, = i (2.145)
mass transfer b 2D, p,d;
o Sh,, D;,B;;
Mass transfer coefficient Ky = (2.146)
djiexp B 1)
Total coal reaction rate ry + Z— Fojm = _%(rhjm + ) (2.417)
Volatile production rate =KoY % (2.418)
. Fyn (L= Vi)
Char production rate Thim = Y— (2.419)
mj
. . - . - Em]
Coal kinetic rate coefficient Kaj = Ay XP T (2.150)
i
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1.Initialize flow 2. Solve finite difference equation
field and for each gas variable
geometric (u,v,wk,g, f,9m,p4,0)

Gas Phase

guantities l

—[ 3.Converged? ]

yes

4. Update gas properties
(yi’ Tg)

5.Get n, for each particle size

'

6. Solve radiation field

7. Initialize trajectory

'

8. Integrate Lagrangian particle equations

Particle Phase

A 4

(
L 9. End of reactor’?]
yes

A 4

[ 10. All trajectories solved? ]

(
| 11. Overall convergence? ]JLv 12. Output
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1. Initialize flow
field and
geometric
quantities

2. Solve finite difference equation

for each gas variable

(u,v,w ke, f,g,n,pgh)
!
—[ 3.Converged? ]

l yes
4. Update gas properties
(yi1 Tg)

5.Get n, for each particle size

'

6. Solve radiation field
v

»| 7.Initialize trajectory

'

—»| 8.Integrate Lagrangian particle equations

A 4

(
L 9. End of reactor?]
yes

A 4

{ 10. All trajectories solved? ]

v__yes

.
Lll. Overall convergence? } yes
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v

12. Output




