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Study and optimization on characteristics of temperature
field in forced convection oven
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Abstract: In order to study the characteristics of temperature distri-
bution in a forced convection oven, and to optimize the uniformity of
the temperature field inside the oven, the experimental and numerical
simulation was carried out. The temperature distribution of each
layer was measured by 3 X 3 distributed resistance points (Pt), and
the temperature uniformity was measured and analyzed. The Compu-
tational Fluid Dynamics (CFD) method is used to simulate the tem-
perature field inside the oven, considering the heat conduction, con-
vection and radiation. The accuracy of the numerical simulation
method is verified by the experimental results. Based on the experi-
mental and simulation results, the reasons for the non-uniform tem-
perature field of the original structure of the oven are revealed and ana-
lyzed. The uniformity of the temperature field in the oven is improved by
adding the guide vane structure, adjusting the position of the heating

tube, improving the heating tube and improving the balffle.
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Figure 1 Schematic of oven

L2 REAHE

SR BRI A VA I S Pl B 0 AT AR D0 e A 14 4% R e
PEAT TR, IO B VT2 X R 3 A5 %
T AT E A B S04 O AN L LR 20 AR R
FABE AL O ED A BR 2 B9 GP20 I/ 80 AL B 1 s ig
KU ML 0~800 “CLHF I 0.1 C.
2 Bfamian
2.1 M5

X4 R HEAT LA @B T T ICEM BR300 43 P A I

F)EKEY

73

HhIZ A%

TR

7o

(a) KBERINIES% T

100es)  6(si24)  5(14)(23)
O o J— -
8(17)(26)  9(18)(27) 4(13)(22)
B — — o
110)(19)  2(11)(20) 3(12)(21)

(b)) =B HM 43 A 1B
A2 HHMNE5HE
Figure 2 Measuring point distribution of oven
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Figure 3 Mesh and independence verification of oven
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Figure 4 Comparison between simulated and measured

temperature of middle grill
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Velocity

Contor 1
8.778
7.524
6.270
5.016
3.762
2.508
1.254
0.000

[ms]

0 0.100_ 0.200 m
0.050 0.150

(a) MEHIXZVHHEE =K

Velocity
Contor 2
8.723
6.979
5.234
3.489
1.745
0.000

[ms]

0 0.100_ 0.200 m
0.050 0.150

(b)) KEFEEBRN D7 R = E
H6 WHXZFoABHRATRESH
Figure 6 Velocity contours of XZ plane and

baffle entrance of oven
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Figure 7 Velocity vector and velocity contour of

XZ plane of oven
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Figure 8 Three different guide vanes
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Streamlines distribution and temperature contours of three different guide vanes
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Figure 10 Relative position of heating tube and fan
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Figure 12  Streamlines distribution and temperature

contours of oven
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Figure 13  Structure of oven cover plane
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Figure 14  Velocity contours and temperature contours

of oven cover plane
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