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Improvement design of fumigation furnace based on CFD
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Abstract: A method of improving the flow distribution within the
heating chamber to enhance the fumigating effect through changing
the fumigation oven structure based on the CFD technology were in-
vestigated in this study.. We established a two-dimensional and three-
dimensional simulation model for the heating chamber, and the dis-
tribution of the fumigation vapor oven was compared by simulation.
The results which showed that the optimized structure of the heating
chamber could improve the distribution of the vapor flow field.
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Schematic diagram of the structure of
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Figure 1
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Figure 2 Three-dimensional model of heated chamber
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The velocity cloud of the cross section of the inlet

Figure 3
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Figure 4 Test points chart
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Comparison table of experimental wind speed and
simulated wind speed in a heated chamber m/s
Pl I OF B kR I gy EE| A Wl P EE
Al 1.22 1.21 Bl 2.55 2.57 C1 2.05 2.41

A2 1.85 1.64 B2 2.67 1.95 C2 3.00  2.66

A3 2.36 1.63 B3 1.46 1.83 C3 2.22 2.47
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Figure 5 Structural model of improved heated chamber
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Figure 6 Nozzle structure model

A MBI 2240 4 AWk (9 oAb AR SR A KU
SCEH R S B S T A I A L XU TR L R TR
2 60 mm,

22 MHBE-HFEITE

2.2.1 PFEGFE ORI AT Sk B0 R 09 R TE I L S Ay
FURCAY , 28 78 30 1 A0 O 0 B A S 880l p BT St e e 1
A X I S R L BRGSO 5 s, Hirp gy
25 R T R 5 TR ) e A IO TR E 9 0 0 L XU AR 58
AR CERA TE3 ) . o R 3 R XU 5 T Y e £l R
60° Y IR w. =2 m/s T Lh7= A g g sk S, Lok P L i
JEFE K ZE A AT E LA 7.

3.62e+00
3.08e+00
2.53e+00
1.99e+00
1.45e+00
9.05e-01
3.62e-01

5.00e+01
4.88e+01
4.75e+01
4.63e+01
4.50e+01
4.38e+01
4.26e+01

(b) iR
1.00e+00
8.50e-01
7.00e-01
5.50e-01
4.00e-01
2.50e-01
1.00e-01

(c) KZESAH
B7 kA60HMEEBRE KEASHAZE

Cloud chart of velocity. temperature, and vapor

Figure 7

distribution with 60° fan
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Table 2 Two dimensional simulation speed data

comparison table

B AL/ _ R/ _ R/
(me+s b (me+s b mes 1)

Al 0.88 Bl 0.76 C1 0.26

A2 0.92 B2 1.78 C2 0.64

A3 0.34 B3 1.02 C3 1.45

A4 0.55 B4 1.38 C4 0.69

A5 1.14 B5 1.48 C5 0.16

2.3 MAC=ZHHFEITE
2.3.1 PiEME T 40T E AL T = 4EF AR
BT A6 A R A X BRMLAA o T B 3 I 2 i A s P ) —
AT, HIEE A MM —2F, BER AT R K
900 mm, F& 500 mm, & 600 mm, #E X T8 2 AS\Ek, XL
K B 120 mm, 5 418/ B2y 60°, i Bt S a0 7 &
PR AT w, =3 m/so B w, = —2 m/s, IR
JE T, =20 C,AHKRZESRE T, =50 C.HHHENENS s,
ST AR AL E 2 HEWE L CHY 4 AT 5 2 A X
F 25 RO AR S BB LI 9,
2.3.2 Hduotr PiEGPE)S R L &Y BT AR i =
A 07 L ASUBHE I 10) AT LA, S R Ik 3, i3k 3 1)
HL B A AR R AR — B A R R R SR KRR

95



P 5 42

2018 % 2 &

A9 =t AHARE

Figure 9 Three dimensional simulation mode
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Figure 10 3D simulation data points map
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Table 3 Three dimensional simulation of velocity, temperature, and water vapor distribution data
i B/ wmEE/  KEA . B/ Bz / K7FESR . R/ i BE/ KzER

(me+s 1) C I3 A (m=+s ) C it (m+s™ 1) ‘C il
Al 0.50 41.5 0.65 Bl 0.76 46.9 0.97 Cl1 1.60 47.6 0.99
A2 0.35 38.5 0.54 B2 0.50 47.4 0.98 C2 1.50 47.7 0.99
A3 0.33 44.5 0.82 B3 0.63 47.9 1.00 C3 0.20 47.0 1.00
A4 0.40 41.4 0.95 B4 0.40 45.5 0.98 C4 1.18 46.5 1.00
A5 0.65 47.9 1.00 B5 0.30 47.5 0.99 C5 1.12 46.0 1.00
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