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Abstract - Recently, many studies have focused on the explosive waste treatment in terms of the safety and
environmental pollution. A combustion process using fluidized bed incinerator has several profits : continuous
process, low pollutive gases such as NOx, and high process efficiency.

This study focused on the design of the propellant combustion reactor by using computational fluid dynam-
ics(CFD) simulation technique. As a result, the reactions are successfully simulated in cylindrical incinerator,
and . The study will influence to the research about treatment of explosive wastes.
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Fig. 1. Rotery kiln

Fig. 2. Fluidized bed incinerator
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Fig. 3. Schemes of fluidized bed incinerator
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+1.26(CHO0),+0.17C0 + minor residue (R1)
NO; +0.56CH,0 + 0.16(CHO),— NO + 0.38C0
+0.5€0, + 0.5H,0 + 0.22H, (R2)
NO, +0.56CH,0 + 0.16(CHO),— NO + 0.38C0

+0.5C0, + 0.5H,0 + 0.22H, (R3)
CH,0 + CH,0 - CO + 0.5C,H, + H,0 (R4)
(CHO),+(CHO),~ 4CO + 2H, (R5)

NO +0.16CO + 0.12C,H, + 0.12H,
- 0.5N, + 0.4C0, + 0.36H,0 (R6)
C+NO - CO+NO, (R7)

Fig. 4. Double based Propellant Reactions
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Fig. 5. Reaction rates of double based propellant

Parameter Value
E_ 167.4, k]/mole
Eno, 20.9, k]/mole
Ecu,o 104.7, k] /mole
Ecroy, 83.7, k] /mole
Eno 209.3, k] /mole
B, 1.0 x 107, 1/s
Byo, 1.3 x 105, 1/s
Ano, 1.0 X 10°, m3/kg's
Acu,o 5.0 X 10% m3/kg's
Acroy, 5.0 X 10% m3/kg's
Ano 5.0 x 108, 1/s
Q. -135, kcal/kg
Qno, 1040, kcal /kg
Qcu,0 389, kcal/kg
Q(cto), -539, kcal/kg
Qo 1900, kcal /kg
Pc 1620, kg/m3
Cp 0.35, kcal/kg-K
C. 0.40, kcal/kg-K

Fig. 6. Thermochemical parameters of double ba-
sed propellant.

- 86 -



$7] A7 4 CFD ¥4 A

32 Ht87| R 2= st 24M

Fig. 9914 &ejg] A7} AkebAlE =31l 15.28
Z5EH 987 Wi &5 W3t #EEAT, &
= Hsle S F FEH 9 cold spotlE UE}
BT ols, A4 AL WY gAY Feedoll
ZEEY e o Tl FE WS ¥goA,
hot spot®] o} cold spoto] A E = AoZE £4
Atk

Cold spot] &5+ ¢F 432K ©]%lal, o]F ThA|
ZFEEREA ZIAZE 272 2 Uitk 7)A
7h st 272 9= whUrbed oF 0729
Alzro] A8 HT. Superficial velocityell @} cold
spot & 2% W3l= ERA] F8Tth EE caseol
A 432K9] €43 cold spoto] LEFSTE

Cells -Temp

Os 5s 10s 15s 7

Fig. 7. Fluidization and Mixing effect of fluidi-
zed bed incinerator
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Fig. 9. Temperature profile at 30s. (a) 0.3m/s,
(b) 0.4m/s, (c) 0.5m/s of superficial
velocity of inlet air
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Fig. 10. Flow rates of NO by time. (a)0.3m/s,

(b)0.4m/s, (c)0.5m/s of superficial velo-
Fig. 8. Schemes of slurry injection city of inlet air
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: gas phase rate coefficient
: condensed phase rate coefficient
: heat capacity

: standard enthalpy of formation
: heat of combustion
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