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Investigation of Particle Behavior in the Oxy-Fuel Combustion Flame
Using Numerical Simulation
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We have the system, “CERAMELT™” which produces spherical ceramics particle
in the oxy-fuel combustion flame. CERAMELT is installed for a manufacturing equip-
ment of spherical silica particle used as semiconductor encapsulating material.
Today, due to we apply the system to various materials, we come to need effective
approach in development. The numerical simulation were carried out about the dif-
ferent silica particle diameter which were 15um and 5um. As a result, we found out
the different of dispersibility in flame cause to decrease the capability on small par-
ticle. So, we carried out the next condition which was high particle injection velocity
due to improve the particle dispersibility in flame and obtained the result of boost-
ing the heating capability from numerical simulation. Therefore the test was carried
out with an improved burner, and it was experimentally confirmed that a heating

capability was increased.
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Fig. 2 Nozzle structure of oxy-fuel burner.

3. FRAFTRIE

figtrontgid, >V A ALPEE 180 kg/h BB D ERIR{L
fiL Ulzo Fig. 3ICHEMTIHINZ /K90 AMEMTIE, 73—
TBXCFHROBIRZ LRICEEL T=TTIT>
Teo FRATRRIKIE, WFIADNRRED S 90° D & Uz,
fiEtis ORI, K100 HETH %,

4. BEBEAER
41 ERETIV

AT ClE, =R IJEEMERN & Uiz, Ei
BRUHEROEENXZ L MR,

9
0x;

3
52(0%@)

a(. 2\ 8 ou AU
=~ 2 ps ks & (S I O B 7))
3%( "3 j+a%{0**“3[a@+ 8xj}_1

4

(pU)=0 <)

Feeder
Carrier O

Oxygen gas > D Raw material powder

supplying system

Bag filter
0, Oxy-fuel burner B
L

Fuel gas (LPG,LNG) Pilot burner -

supplying system 4

Blower Cyclone
Furnace
Blower
Products

Fig. T Manufacturing system of the spherical inorganic oxide particle.
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Table 1 Computational condition.

C,H, flow rate (m® (normal) /h) 30
0, flow rate (m® (normal) /h) 150
Air flow rate (m® (normal) /h) 1420
Powder feed rate (kg/h) 180
Powder Diameter  (um) 5, 15

Density (kg/m?) 2210

Specific heat (J/ (kg+K)) 1320
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Fig. 5 Contour of gas temperature and particle concentration.
(A-burner, Particle diameter =15 um)
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Fig. 6 Contour of gas temperature and particle concentration.
(A-burner, Particle diameter =5 um)

Fig. 7 Contour of gas temperature. (B-burner, Particle diameter=5um)
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Fig. 8 A ratio of a particle heated than 1723 degrees C.
(Particle diameter : 5um)
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