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Abstract : The traditional boiler combustion air flowrate control is based on the concept of air to coal ratio,and the feedforward roughly ad-
justment is made according to the fuel flowrate ,and the fine adjustment is made according to the deviation of the oxygen content in the flue
gas. The adjustment of fuel flowrate will affect the control of air flowrate. The development of smart power generation technology needs to in-
novate the existing basic methods of existing combustion control. The essence of coal—fired generation unit control is load control, that is,
the energy conversion stages should be adjusted according to the load demand from the release of chemical energy in fuel combustion to the
power generation of turbo—generator. The theoretical air volume required for different kinds of coal in combustion to produce the same

amount of heat ( corresponding to roughly the same energy level and power output of the unit) was basically unchanged ,which was consist-
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ent with the conclusions in the relevant authoritative technical works. Therefore, the concept of " air—carbon ratio" was proposed to replace
"air—coal ratio" ,that is,the ratio of a certain mass of air to a certain mass of carbon in complete combustion,which is about 11.5 (mass
ratio) , being roughly constant for different types of coal. The concept of air—heat equivalent is further put forward, which means that the
heat released by any kind of coal burning steadily and continuously per kilogram of air in a confined space (furnace) is approximately
equal to a constant value of 3.01 MJ/kg air. On this basis, it is proposed that the total air flowrate rate into a boiler should be controlled
mainly according to the change of load demand , and the influence of fuel kind changes can be neglected in the total air flowrate control un-
der the same load level. If the efficiency of boiler decreased as the change of coal kind burned in the boiler, more heat would be generated
by the fuel in the furnace,and the air flowrate of the boiler should be increased ,and vice versa. The new concept of air flowrate control in
this paper has been successfully applied into a 300 MW tangentially coal-fired power generation unit from August 2017. The input rate has

exceeded 80% ,which laid a foundation for the implementation of a new strategy of air—coal decoupling and independent control for boiler

combustion.

Key words : coal-fired power plants ; boiler;air flowrate ; thermal power unit;coal combustion ;combustion control
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Fig. 1  Theoretical volume of air required to generate
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Table 1 Coal quality analysis of 66 kinds of coal samples

Qe net.p” Bt
F5 R w(C,)/% w(H,)/% w(0,)/% w(N,)/% w(S,)/% M,/% A,/ % Vyut/ Y%
(MJ - kg™) TR

1 R 54.98 3.70 7.28 0.82 0.96 8.27 23.99 35.00 21.35 k(18]
2 R 55.43 3.12 6.54 0.87 0.75 10. 10 23.19 32. 69 22.07 k(18]
3 R 64.72 3.65 9.51 0.94 1.50 13.20 6.48 32.93 24.28 ik[13]
4 PP 54. 88 3.72 6.31 1.13 1.27 10. 36 22.33 31.27 21.43 HK[19]
5 SR 61.87 4.80 13. 64 0.97 0.78 11.54 6. 40 37.16 21.85 CHk[20]
6 Pl 62.58 3.70 10. 05 1.07 0. 40 14. 50 7.70 37.89 24. 00 Xik[21]
7 JHARE 52.96 3.03 8.99 0.58 0. 66 8. 80 24.98 35.27 20.23 ik[22]
8 LS 56. 06 3.30 8.01 0. 61 0.56 9. 60 21.86 34.14 21.20 k[ 23]
9 PP 54.15 2.92 6. 14 0. 82 0.75 1.18 34.04 33.70 20. 44 k[ 24 ]
10 JAME 53.88 3.63 6.28 0.87 0.28 6.30 28.76 34. 44 20.70 ik[25]
11 Juipe 50. 50 3.50 6. 00 1. 00 1.00 8.00 30. 00 25.50 19.99 k(26 ]
12 Juipe 52.25 3.02 6.36 0.98 0. 64 8. 80 27.95 23.00 19. 99 CHk[27]
13 Pl 57.33 3.62 9.94 0.70 0. 41 13.00 15.00 33. 64 21. 81 Hik[27]
14 JRAE 64.35 3.64 10. 05 0.79 0.43 12.05 8.69 37.93 23.83 ik[27]
15 ppes 52.09 2.85 4.29 0.91 0.30 8. 00 31.56 25.23 20.03 k28]
16 M 53.48 3.38 9.84 0.99 0.53 13.90 17. 88 37.54 20.05 SCHk[20]
17 Pl 63.00 4.10 6.70 1.50 1.20 10. 00 13.50 36.99 24.70 HK[29]
18 I 47.62 3.01 8.77 0.47 0. 88 13.25 26.00 38.00 17.98 ik[27]
19 57.05 3.68 9.23 0.95 0.49 16. 00 12. 60 38.98 22.33 SCHK[13]
20 JHARE 55.46 3.35 6.52 0.78 1.07 9.81 23.01 35.30 21.37 Hk[30]
21 piped 60. 51 3.62 9.50 0.70 0.43 12.54 12.70 36. 56 20. 80 SCHR[31]
22 M 63.25 3.40 11.18 0. 64 0.50 14. 00 7.03 33.18 23.39 k[ 32]
23 Juipe 58.05 1.70 13.72 0.81 0.42 16.20 9.10 37.48 23.05 ik [33]
24 MK 53.80 3.95 8. 14 1. 11 0. 60 8. 00 24.40 39.00 21.27 ilk[34]
25 SR 51.44 3.35 9.86 0. 60 0. 41 8.10 26.24 27.10 19. 68 SCHR[35]
26 MM 51.51 2.96 7.36 0.90 0.53 6.30 30. 44 40. 74 19. 30 SCHK[35]
27 P 60. 33 3.62 9.94 0.70 0.41 13. 00 12. 00 36. 44 22.76 SCHK[34]
28 A 60. 51 3.62 9.32 0.70 0. 61 12.70 12.54 27.33 22. 80 ik[29]
20 MK 52.30 3.20 5.30 1. 40 1.04 29.20 7.56 21.00 20. 30 k(24 ]
30 JoMHIE 62.87 2.25 1.72 0.75 2.38 5.00 25.03 8.05 22.62 k[ 19]
31 ToHRIE 49.60 1.71 1.53 0.58 1.20 9.39 35.99 7.00 18. 84 ik[19]
32 LA 57.28 1. 16 1.02 0.56 0.98 9.00 30. 00 3.80 20. 68 XiHk[19]
33 ToIHIE 62.76 1.57 2.83 0. 68 0. 64 7.02 24.50 7.23 22.45 XHK[19]
34 TJoIEIE S 65.55 2.52 1.94 1.04 1.29 7.67 19.99 8.75 25.09 CHK[19]
35 JoHEIE 72.95 1.18 0.58 0.14 0.50 10. 80 13.85 2.84 25.77 ik[19]
36 JoHRE 65.35 1.96 4.19 1.02 1.31 5.00 21. 17 8.99 23.28 k[ 19]
37 ToIIE S 62.30 2.53 1.93 0.94 0. 80 8. 00 23.50 9.30 23.17 Hk[19]
38 TohEIE 57.33 2.10 1.37 0. 81 0.90 10. 00 27.49 8.30 21. 10 Hk[19]
39 TJohRIE 48.67 0.74 2.92 0.40 0.14 4.13 43.00 6.00 16. 88 Xik[19]
40  ToHAEE 53.00 1.20 3.30 1.35 1. 50 7.50 32.15 5.50 18. 81 Rk 19]
41 JTIEEE 49.20 2.01 3.95 1.22 0.75 3.25 39.62 8. 84 18.95 SCHR[19]
2 oW 7415 1.19 0.59 0.14 0.15 9.80 13.98 2.84 25. 44 SCHK[19]
43 TJoEE 59.60 2.00 0. 80 0. 80 0.50 10. 00 26.30 8.20 22.19 Xik[19]
44 TCHEE 65.09 2.99 2.05 1.05 5.14 1.55 22.13 8. 50 25.85 XHk[19]
45 ToIEE 65.35 2.75 2.25 1. 00 0. 68 11.00 16.97 8.50 23.45 Hk[19]
46 TCHIEE 63.63 3.32 5.33 1.15 0.47 7.00 19. 10 7.62 27.20 ik[19]
47 JoEE 79.10 0. 89 2.11 0. 54 0.76 9.27 7.33 5.42 28.52 CHR[19]
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Fa R w(C,)/% w(H,)/% w(0,)/% w(N,)/% w(S,)/% M,/% A,/ % Vyu/ % Curnrn” i

(MJ - kg™) Fe
48 TJoMME 54.37 2.04 1.73 0. 66 3.58 9.20 28.42 8.13 22.78 SCHR[19]
49 TCHEE 60.83 1.45 1.85 0. 69 0.53 6.71 27.94 7.33 21.01 SCHK[19]
50 oMM 62.29 1.08 2.83 0.42 0.38 8. 11 24. 89 6.19 21.25 Hk[19]
51 JoliE 78.30 0. 86 1.71 0.50 0.79 8. 00 9.84 2.63 27.68 Xik[19]
52 JoURIE 56.96 2.55 4.38 0.97 0.70 3.82 30. 62 7.97 23.49 ik[19]
53 M 51.50 2.12 1.49 0.85 3.83 7. 60 32.61 14.97 19. 46 SCHK[36]
54 B 53.77 3.35 3.96 1.12 2.30 7.26 28.24 16. 65 24. 04 SCHR[37]
55 M 67.00 3.23 3.06 0.96 0.27 5.93 19. 55 15.74 25.24 CHk[36]
56 T 55.31 2.57 3.00 0.74 0.78 10. 30 27.30 12. 64 20. 68 SCHR[36]
57 P 62. 45 3.09 3.20 0.65 0.35 7. 96 22.30 14. 42 23. 60 SCHR[36 ]
58 M 53.27 3.23 2.80 0.71 2.15 6.00 31.84 15. 60 21.35 SCHR[38]
50 WM 30. 99 2.28 10. 44 0.49 1.02 27.65 27.13 45.35 11.90 SCHK[39]
60 ficpe 29.90 2.39 7.73 0. 68 0.67 32.94 25.69 52.12 11. 14 SCHk[39]
61 Ty 36. 12 3.83 10. 63 0.78 0.16 40. 00 8.48 54. 89 13.50 SCHR[39]
62 W 38. 11 2.39 9.51 0.73 0.30 31. 80 17. 16 49.03 13.20 SCHR[39]
63 WM 42.41 1.89 11.90 0.53 0.26 31.03 11.98 45.42 14.74 SCHR[39]
64 R 37.17 1.97 9.38 0.45 1. 14 39. 10 10.79 40. 60 13.26 CHk[39]
65 R 42.11 2.81 10. 36 0.46 0.24 36. 80 7.22 42. 66 14.94 CHK[39]
66 WM 40.79 2.89 9.99 1.08 0.21 28.70 16. 34 48.51 17.92 SCHR[39]
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Fig.3 Deviation of air-heat equivalent
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