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Optimization of Combustion System and Structure for the French
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Abstract The process of zinc oxide production could be divided into two processes including fire and wet. French process is an
important method for indirect ZnO production. A French ZnO furnace in Zhejiang Province is taken as the research object, the heating
process and structure of the furnace are optimized and confirmed by means of numerical simulation and are tested through
implementation, which effectively enhances thermal efficiency and extends the life—span of the furnace. By using numerical simulation of
fire tunnel and combustion chamber, the effects of both burner type and furnace structure on the temperature field, flow field, and
concentration field in the furnace are simulated and analyzed. Several reasonable optimization methods and reformation advices are put
forward, and the simulation results are consistent with the field test results quite well. The furnace is reformed according to the
simulation results, gas burner is changed from atmospheric to premixed, and the device for the air—fuel ratio adjustment is used to control
the ratio of air and fuel, then the fire tunnel is changed from vertical structure to flaring structure. After these technique transformations
as mentioned above, the gas consumption for one ton ZnO decreases from 240Nm’ to 192Nm?, and for each single day, 360Nm’ natural
gas is saved, the average production of ZnO increases from 7.5t/d to 8.0t/d, and the life—span of the inner and outer crucibles of the
furnace increases from three months to six months. The economy benefit due to the energy saving reconstruction is up to fifty thousand
Yuan RMB per furnace per year.
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Fig. 1 Scheme (a) and photo (b) of French

process zinc oxide furnace
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Fig. 2 Physical model of French process zinc

oxide furnace
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Table 1 Boundary conditions of numerical simulation
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Fig. 3 Simulation results of temperature distribution
based on three kinds of conditions
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Fig. 4 Simulation results of velocity distribution

= b b e U Oy ) 00D

based on three kinds of conditions

i AR e T A (] A KGR S s R RE T AU A AL
T s R EUAR, O, M FR VR BE i 1%, 208 3.5%
2.2 BEILERKEIE

N T B R AIEE SR TE A R NiCr/NiSi 4 A 4 X 4%
8 A TEHEL TR A A L R AT I A R A 07 A HE A T R
AN G =2 8] B R A B D B AL A 2R LR 2, S



] jcmik

# 4 S 2012,30(03)

538 32 (Articles)

0.17
0.16
0.15
0.14
0.13
0.12
0.11
0.1
0
(a) BIiEHT
(a) Before reconstruction
O,
0.18
0.17
0.16
0.15
0.14
0.13
0.12
011
0.1
0.09
0.08
0.05
0.035

(b) &R (ZH )
(b) After reconstruction (vertical well)

O,k i

(c) MiER (FHO)
(c) After reconstruction (sloping well)
5 3MIRTH O, iRE N E
Fig.5 Simulation results of O, concentration distribution
based on three kinds of conditions
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Fig.6 Simulation results of CO concentration
distribution based on three kinds of conditions
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Table 2 Comparison between the simulation
result and test result (unit: C)
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