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Fig. 1 Production process flow chart of tunnel kiln with 60 million block per year brick
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Fig. 2 Schematic diagram of air distribution inside brick tunnel kiln
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Fig. 6 Numerical simulation temperature field cloud picture of tunnel kiln
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Table 1 Comparison of field-test and simulation results of flue gas-heat separation system

REEHE LR/ (m Y SEREE/K BRUKE/(mPh ) BHRE/K BRI IR 25/% LRI 22/%

HEQHAE B 33 989 413.15 28 841 411.15 0.48 14.12

AIEIE 68 997 373.5 79 200 381.15 2.14 12.38

3. FERE TR
3.1 HEXHLITER S B RGN

SR ST HEHE AL AR 305 8 R G5, BB A E LA R 23 000 m>h', AXFAKBLA T JE
77500 Pa, 2% KHLXE 2 260 m*h™', FEHEMEKHLA H R J7 53 518 -100, —200, —300, —400,
=500, —600. —700. —800. —900 Pa W) 5514 T, 5 Z&HENH XML 11 &y X6 HE LR R A 2 B
B2, 25 UNE 8 FiR .
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Fig. 8 Influence of exhaust fan pressure on flue gas-heat separation system
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Fig. 9 Influence of waste heat extraction pressure on flue gas-heat separation system
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Table 2 - Selection of factors and levels of the orthogonal tests
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Table 3  Numerical simulation results of orthogonal experiment
e BHR . PRI TR || 9% N o BRI T HEA
F% A B C D FRITH KE/(10*m>h™") || 5% A B SHITE KE/(10* m>h ™)

1 1 1 1 1 AB,CD, 1.43 14 3 4 1 3 A;B,C /D, 1.68

2 1 2 2 2 AB,C,D, 1.44 15 3 5 2 4 A;BC,D, 1.69

3 1 3 3 3 AB,C,D, 1.45 16 4 1 4 2 ABC,D, 1.96

4 v 4. 4 /4 AB,C,D, 1.46 17 4 2 5 3 A,B,C;D, 1.96

5 1 5 5 5 A,B;C;Dj 1.50 18 4 3 1 4 AB;CD, 1.85

6 2 1 2 3 A,B,C,D, 1.64 19 4 4 2 5 A,B,C,D; 1.86

7 2.2 3 4 A,B,C;D, 1.65 20 4 5 3 1 AB;C,D, 1.84

8 2 3 4 5 A,B,C,D; 1.65 21 5 1 5 4 AB,C;D, 2.12

2 4 5 1 A,B,C,D, 1.61 22 5 2 1 5 A;B,C,D; 2.03

10 2 5 1 2 A,B,C/D, 1.50 23 5 3 2 1 A;B;C,D, 2.00

11 1 3 5 A,B,C,D; 1.83 24 5 4 3 2 AB,C,D, 2.00

12 2 4 1 A;B,C,D, 1.79 25 5 5 4 3 A;B;C,D, 2.01

A,B,C.D, 1.79
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Fig. 13 Comparison of control strategy of flue gas-heat separation system before and after field-test
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Numerical simulation of brick tunnel kiln in flue gas-heat separation system
and analysis of influencing factors of oxygen content in flue gas
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WANG He', JING Kairui'
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Abstract In order to reduce the oxygen content of flue gas from the brick tunnel kiln and make the air
pollutants stable emission to meet the standards, the designed orthogonal experiments and numerical simulations
were applied to analyze the factors affecting the oxygen content of flue gas from the brick tunnel kiln. Field-tests
were conducted after adjusting the related parameters, and the numerical simulation method has been verified by
practical test. The results showed that the field test results were basically consistent with the numerical
simulation results. The decrease of the inlet pressure of the exhaust fan, the air volume of the quench fan and the
air volume of the cooling fan were beneficial to reduce the oxygen content of the flue gas. Taking the standard
exhaust air volume as the evaluation index, the influence degree of each factor from strong to weak was as
follows: the inlet pressure of the exhaust fan> the air volume of the quench fan > the inlet pressure of the waste
heat fan > the air volume of the cooling fan. Under the stable operation of the tunnel kiln, the experiments of
controlling the oxygen content of flue gas were conducted through only adjusting the operating state of the
exhaust fan according to the fluctuation of the flue gas oxygen content. After stable operation for 6 months, the
flue gas oxygen content was reduced from 18.24% to 16.57%~17.12%, the standard exhaust flue gas volume
decreased from 24 000 m**h”' to 19 000~20 000 m*-h™', and the air pollutant conversion coefficient was reduced
from 1.10 to 0.68. When the oxXygen content of the flue gas was stably controlled below the baseline oxygen
content (18%), the air pollutants emission of tunnel kiln stably met the standard. The research results can
provide a reference for the control of the oxygen content of the tunnel kiln flue gas and the regulation of the
flue-heat separation system.

Keywords brick tunnel kiln; flue gas-heat separation system; numerical simulation; flue gas oxygen content
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