e E
Vol. 5, No. 5, pp. 371-376, 2004

DU REREDESTE

OB - HA

CFD Analysis of Unibaker Oven

Jongsun Lee* and Doosung Baik**
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Abstract The objective of this study is search to the heat range and velocity of the unibaker oven having multi-level
controller by CFD(computational fluid dyamics) analysis. CFD analysis result is expect to find the most suitable place
of the heat pipe making thermal equilibrium so that it can be used design data.
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Table 3. Temperature results

Nodes No. Temperature (K)
omin | 10100, 1000,2000, |293.00,293.00, 293.00,
10000 293.00, 293.00
10min | 10- 100, 1000,2000, |474.39, 481.92, 489.60,
] 10000 490.41,487.46
10, 100, 1000, 2000, [473.02, 480.58, 488.11
M M : > s £ ) y 1) 3
€ T | 20min 10000 491.66,487.85
y
Fig. 2. Sectional view of Unibaker oven p | 30 min 10,100, 1000, 2000, |472.54, 481.90, 489.61,
. 10000 491.21,487.37
T | 40min | 10100, 1000,2000, [472.63, 48194, 489.04,
Table 1. Analysis Condition of Unibaker Oven min 10000 492,50, 488.37
Property Value somin | 1 100i 1000, 2000, 472.2;1,1 ﬁ)'ié}?g'%’
Upper Heater (K) 500 ' I
60 min | 10- 100.1000,2000, [472.72, 480.88, 488.25,
Lower Heater (K) 450 i 10000 491.38, 48321
gravity(m/s’) 9.8
Nodes No. Temperature (K)
Table 2. Number of Nodes & Elements for analysis 0 min 10, 100, 1000, 2000, {293.00, 293.00, 293.00,
0000 293,00, 293.
Nodes Elements ! 93.00,293.00
1omin | 10100 1000,2000, |468.81,497.27, 486.76,
Typel 13,793 13,566 fmin 10000 49523, 49039
Type It 11,611 11,259 20 min | 10+ 100, 1000,2000, [470.66, 496.70, 48544,
T 10000 494.91,489.44
y 30mmin | 10- 100, 1000,2000, [470.79, 496.71, 485,97,
Table 25 A& A 2 #ee) s 21 @y L[ T 10000 495.03, 48970
Fot 948 o)t Ao FEHA Al W Jlg 1| 40 min | 10> 100, 1000,2000, (470.89, 49679, 486.28,
o] zlel& Fof 0, SNE o] 27HA] IR 343t 10000 495.17, 489.96
Qo8 7+ 27A0A 0~60% T 102) ZHH 22 200 50min | 1% 1ooi 1000, 2000, 471.28’5439462364;66.63,
Hel iterationd TP2AA FEM4E AP, 10, 100, 1000, 2000, [471.12 ;197’ 1 ;18700
O O Ho o 27 A = . d s y s el 211, PUN,
Table 3& fuujo]7] &9 5814 A vt 60 min 10000 495.52,490.57
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Fig. 3. Temperature result of Unibaker oven with Type I

o Table 29141 2] Z+ Type vt} doj= AF 7 Ao

Aol E=REE vehd Aol

ANSYSE ©] &3 #5349 A o8 Ui &

<Type 2> AlZHHSH0I ME 2 S0 25 i3

Temperature
8 8 8 8 8

8

0

372

~——10 node
—— 100 node
—&— 1000 node
# | —— 2000 node
—3— 10000 node

1 20 30 40 S 60

min

Fig. 4. Temperature result of Unibaker oven with Type 11
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Fig. 5. Temperature of Unibaker oven at 20 minute
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Fig. 6. Temperature of Unibaker oven at 40 minute
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Fig. 7. Temperature of Unibaker oven at 60 minute
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Fig. 8. Velocity of Unibaker oven at 20 minute
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Fig. 9. Velocity of Unibaker oven at 40 minute
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Fig. 10. Velocity of Unibaker oven at 60 minute
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Fig. 11. Temperature graph at 20 minute
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Fig. 14. Temperature of Unibaker oven at 20 minute
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Fig. 12. Temperature graph at 40 minute
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Fig. 13. Temperature graph at 60 minute
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Fig. 15. Temperature of Unibaker oven at 40 minute
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Fig. 16. Temperature of Unibaker oven at 60 minute
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Fig. 17. Velocity of Unibaker oven at 20 minute
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Fig. 18. Velocity of Unibaker oven at 40 minute
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Fig. 20. Temperature graph at 20 minute
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Fig. 21. Temperature graph at 40 minute
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Fig. 19. Velocity of Unibaker oven at 60 minute
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Fig. 22. Temperature graph at 60 minute
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