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Effect of burner arrangement on flow field in heat treatment furnace
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Abstract : In order to solve the problem of low temperature uniformity caused by the arrangement of traditional swirl burners in the
roller hearth heat treatment furnace, proposes a arrangement of low nitrogen burners in the roller hearth heat treatment furnace based on
gas classification technology. First of all, the optimized low nitrogen burners that have been simulated are placed on the heat treatment
furnace in four different arrangements ; secondly, ANSYS Fluent software system is used to simulate the influence of different
arrangement of low nitrogen burners on the temperature uniformity in the heat treatment furnace. Finally, by comparing the temperature
distribution cloud map and the horizontal temperature change map of the hydrogen storage tank, the optimal arrangement of the burner
is determined. The results show that compared with the other three arrangements of the burner in the heat treatment furnace, the horizontal
positions of y = 100mm and y = 700mm are evenly arranged, and the dislocation spacing is 400mm, which can enhance the convection,
help to improve the temperature uniformity in the furnace, and also bring about the reduction of energy consumption. After designing
the low nitrogen burner, a specific way is given for the arrangement of the burner in the roller hearth heat treatment furnace, it provides
an optimization direction for the temperature uniformity design of the roller hearth heat treatment furnace, and provides a systematic

blueprint for the transformation of the whole industrial heating processing equipment.
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Fig. 1 Low nitrogen burner model structure diagram
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Fig. 2 Structure diagram of heat treatment furnace model
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Table 1 Technical parameters of heat treatment furnace
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Tab.2 Simulated operating conditions
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Fig. 4 Model reliability verification
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Fig. 5 The plane temperature cloud diagram of the burner center in the xz direction
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Fig. 6 xy plane temperature cloud

2183.24 218324
199458 199458

1805.93 1805.93

1617.27 1617.27

142862 142862

1239.96 1239.96

105131 105131

86265 86265
674.00

(K]

674.00
48534
296.69

48534
296,69
[K]

a) MREBARLZF P CHELESAHIRE b)) BEBEHHE =100 mm LK =700 mm 1z E 3t 34 0 A E



218324 2183.24
199458 199458
1805.93

e | 1805.93 v
1617.27 gﬁ 1617.27 r
1428.62 v 1428 62
1239.96 1239.96 E"
105131 | 105131
862.65 | 862.65 i |‘
674.00 S 674.00

48534 48534

296.69 296.69
[K] [K]

o) BBEEHAE =100 mm A2 y=700 mm 2 E M [BHOAFE ) RREZEARLEYFI OHELENBHIRE
B 7 yz ek s P AT @R = B
Fig. 7 Plane temperature cloud diagram of burner center in yz direction
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Fig. 10 The plane temperature cloud diagram of the burner center in the xz direction
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Fig. 11 xy plane temperature cloud
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Fig. 12 xz plane temperature cloud
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