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Tab. 1 Equivalent relationship of various parameters calculated by using the wind load stipulated by
China and the United States steel smoke stack specification
3
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ASME STS — 1 - 2006 {Steel

1.45 Stacks ) E-3
omn = V5. /1.45 =31 m/s; wo = Vigun/ 2 3 .
1600 =0.6 kN/ m’ . 4 5 o
1
2 ( )
Tab. 2 Fair wind load calculation (according to the United States steel smoke stack specification)
Z(m) K ¢ q, ¢ 1(2) My(itoi+l) wpy(2) o(2) M (itoi+l) M +M (itoi+l)
(kN/m?) ( kN/m) ( kN.m) (kN/m) (kN/m) (kN. m) (kN. m)

1 3.048 0.85 0.658 1.0419 0.955 0.7727 3.59 0.1277  0.9004 0.39 3.98
2 6.096 0.9 0.658 1.1032 0.955 0.8182 11.12 0.2554 1.0735 2.77 13.89
3 9.144 0.98 0.658 1.2012 0.955 0.8909 19.91 0.3831 1.2740 7.52 27.43
4 12.192 1.04 0.658 1.2748 0.955 0.9454 29.91 0.5108 1.4562 14.63 44.56
5 15.24 1.09 0.658 1.3360 0.955 0.9909 40.53 0.6385 1.6293 24.13 64. 66
6 18.288 1.13 0.658 1.3851 0.955 1.0272 51.61 0.7661 1.7934 35.99 87.60
7 21.336  1.17 0.658 1.4341 0.955 1.0636 63.18 0.8938 1.9574 50.24 113.42
8 24.384 1.21 0.658 1.4831 0.955 1.1000 75.43 1.0215  2.1215 66. 85 142.29
9 27.432  1.24 0.658 1.5199 0.955 1.1272 87.99 1.1492  2.2765 85.84 173.83
10 30.48 1.26 0.658 1.5444 0.955 1.1454 100. 35 1.2769  2.4223 107.20 207.54
11 33.528 1.29 0.658 1.5751 0.955 1.1682 112.90 1.4046  2.5727 130.93 243.84
12 36.576  1.31 0.658 1.6057 0.955 1.1909 126.08 1.5323 2.7232 157.04 283.13
13 39.624 1.34 0.658 1.6363 0.955 1.2136 139.69 1.6600  2.8736 185.53 325.22
14 42.672 1.36 0.658 1.6670 0.955 1.2363 153.71 1.7877  3.0240 216.38 370.09

My, (2 CM wp(9) .

3 ( ) !
Tab. 3 Lateral-wind vibration judgment( according to the (1)
United States steel smoke stack specification) 2101.51 kN * m
2101.96 kN * m
5 h/6 Ve /mes™! 35.31 1.45
V., imes! 16.30 - (2)
(M + M ) /(KN +m) 2101.51
My, (kN * m) 25 466.42 ;
V. <V, °
. oy = 94.34 o (3)
ksi(650.5 N/ m?) N °
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Tab. 4 Fair wind load calculation (‘according to China steel smoke stack specification)

z(m) Mg M B, R @, B. w, kN m™ M, (itoi+1) /kN*m
1 3.048 1 0.558 3 0.023 8 1.9393 0.014 3 1.036 4 0.347 2 3.86
2 6.096 1 0.558 3 0.062 0 1.9393 0.037 1 1.094 7 0.366 7 12.13
3 9.144 1 0.558 3 0.1193 1.939 3 0.071 4 1.1822 0.396 0 21.60
4 12.192 1.056 9 0.558 3 0.203 1 1.939 3 0.128 6 1.3103 0.463 9 34.09
5 15.24 1.134 8 0.558 3 0.2817 1.9393 0.191 4 1.4303 0.5437 51.36
6 18.288 1.1957 0.558 3 0.365 2 1.939 3 0.261 4 1.557 7 0.624 72.75
7 21.336 1.251 4 0.558 3 0.453 8 1.9393 0.34 1.693 1 0.709 7 98.19
8 24.384 1.300 1 0.558 3 0.546 9 1.9393 0.4257 1.8353 0.799 4 128.20
9 27.432 1.348 9 0.558 3 0.638 5 1.9393 0.5157 1.9753 0.892 6 162.90
10 30.48 1.396 2 0.558 3 0.739 9 1.9393 0.618 5 2.130 2 0.996 4 203.26
11 33.528 1.4358 0.558 3 0.8857 1.939 3 0.761 4 2.352 8 1.1317 253.09
12 36.576 1.4755 0.558 3 0.939 5 1.939 3 0.83 2.4350 1.203 6 304.19
13 39.624 1.5151 0.558 3 0.992 1 1.9393 0.9 2.5154 1.276 7 351.17
14 42.672 1.546 7 0.558 3 1.079 8 1.9393 1 2.649 3 1.3727 405.13
M o
( )
Tab. 5 Lateral-wind vibration judgment( according to 2:
China steel smoke stack specification) 60 m 5.64 m ° 3
12 m 10 mm; 18 m 12
Vy 38.53 mm; 30 m 14 mm, 3s
V, /mes™! 16.30
o 2 mph(41 m/s c .
Re 2749 331 92 mph( )
M,, /( kN * m) 2101.96 0.637 s( 1.57 Hz) .
M,, /(kN -
w 1( m) 0 Viown = 28.28
Re <3x10°  Vy >V,
! m/s ; a)0=0.5kN/mQo
o V., =16.34 m/s
5 6- 9 o
15 m/s %
6 ( )

Tab. 6 Fair wind load calculation (‘according to the United States steel smoke stack specification)

Z(m) X c q. 1(2) My(itoi+l) wp(2) w( 3) M (itoi+1)  M° + M* (itoi +1)

’ L (N /m?) (KN/m)  ( kNem)  (kN/m) (kN/m) ( kN *m) ( kN. m)
I 3.048 0.85 0.62 0.8818 0.9044 1.4687 6.82 0.1559  1.6247 0.48 7.31
2 6.0 0.9  0.62 0.9337 0.9044 1.5551 21.14 0.3118  1.8670 3.38 24.53
3 9.144  0.98  0.62 1.0167 0.9044 1.6934 37.85 0.4677  2.1612 9.17 47.02
4 12.192 1.04  0.62 1.0789 0.9044 1.7970 56.85 0.6237  2.4208 17.87 74.73
5 15.24  1.09 0.62 1.1308 0.9044 1.8834 77.03 0.7796  2.6631 29.47 106.50
6 18.288 1.13  0.62 1.1723 0.9044 1.9525 98.09 0.9355  2.8882 43.96 142.06
7 20.33 1.17  0.62 1.2138 0.9044 2.0217 120. 10 1.0915  3.1132 61.35 181.45
8 24.38 1.21  0.62 1.2553 0.9044 2.0908 143.38 1.2474  3.3383 81. 64 225.02
9 27432 1.24  0.62 1.2864 0.9044 2.1426 167.26 1.4033  3.5461 104. 82 272.09
10 30.48 1.26  0.62 1.3071 0.9044 2.1772 190.74 1.5593  3.7365 130.91 321.65
11 33.528 1.285 0.62 1.3331 0.9044 2.2204  214.61 1.7152 3.9357 159. 89 374.51
12 36.576 1.31  0.62 1.3590 0.9044 2.2636  239.66 1.8711  4.1348 191.78 431.45
13 39.624 1.335 0.62 1.3850 0.9044 2.3068  265.52 2.0271  4.3339 226.56 492.08
14 42672 1.36  0.62 1.4109 0.9044 2.3500  292.18 2.1830  4.5331 264.24 556.42
15 45.72 1.375  0.62 1.4265 0.9044 2.3759  318.46 2.3380  4.7149 304.82 623.29
16 48.768 1.39  0.62 1.4420 0.9044 2.4018  344.16 2.4949  4.8967 348.30 692. 46
17 51.816 1.41  0.62 1.4628 0.9044 2.4364  371.01 2.6508 5.0873 394.67 765. 68
18 54.864 1.43  0.62 1.4835 0.9044 2.4709  399.11 2.8067 5.2777 443.95 843.06
19 57.912 1.445 0.62 1.4991 0.9044 2.4969  427.11 2.9627  5.459 496. 12 923.23
20 60 1.455 0.62 1.5097 0.9044 2.5146  308.59 3.0695 5.5842 371.47 680.06
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Tab. 7 Lateral-wind vibration judgment ( according to :
the United States steel smoke stack specification)
5h/6 V. /mes™! 34.24 .
V, /mes™! 44.30 . (3)
(M +M ) /(KN +m) 7784. 64
My J(kN = m) 0 7 784.64 kN *
Ve 2 12V : m 9 995.05 kN *
m, (4)
2 (1)
7784.64 kN * m °
7 662.70 kN * m
8 ( )
Tab. 8 Wind load calculation (according to China steel smoke stack specification)
oy o, M, (itoi +1) M, (itoi +1)
Z(m)  m, s B, R ®. B, A
( kN/m) (KN/m)  (kNe+m)  ( kN<m)
1 6 1 0.52  0.0341 1.7851 0.02 1.0489 0.2728 0.0715  0.0219 27.05 1.11
2 12 1.052 0.52  0.0974 1.7851 0.06 1.1395 0.3118 0.0715  0.0657 89.02 13.33
3 18 1.19 0.52  0.2009 1.7851 0.14 1.2877 0.3986 0.0715  0.1532 180.29 55.55
4 24 1.294 0.52  0.3035 1.7851 0.23 1.4345 0.4829 0.0715  0.2517 313.20 143.88
5 30 1.39 0.52  0.4176 1.7851 0.34 1.5982 0.5778 0.0715 0.3721 484.57 284.98
6 36 1.468 0.52  0.5351 1.7851 0.46 1.7663 0.6744 0.0715  0.5034 699.22 488. 86
7 42 1.54 0.52  0.6542 1.7851 0.59  1.9369 0.7759 0.0715  0.6457 957.04 758.29
8 48 1.6 0.52  0.8431 1.7851 0.79 2.2075 0.9187 0.0715  0.8646 1290.25 1149.95
9 54 1.656 0.52  0.8867 1.7851 0.86 2.2701 0.9778 0.0715  0.9412 1636.53 1558.26
10 60 1.71 0.52  0.9985 1.7851 1 2.4302 1.081 0.0715 1.0944 1985.49 1963.24
M, VM, o
9 ( )
Tab. 9 Lateral-wind vibration judgment ( according 5
to China steel smoke stack specification)
Vi /m s~} 36.99
V, //mes™! 44.25 (1)
Re 17 228 113
M, /(kN * m) 7 662.70 1.45 &
M,, /(kN * m) 6 417.48 (2)
M, = /+ /(kN *m) 9 995.05
Re=3x10° 1.2V, >V, o
(3)
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= Comparison and Study of the Methods for Calculating Wind
Loads According to Chinese and American Specification for Steel-made Smoke Stacks CHENG
Dong-mei CHEN Ming JI Qing-zhou ( CSIC Harbin No. 703 Research Institute Harbin China Post Code:
150078) //Journal of Engineering for Thermal Energy & Power. —2014 29(6) . —740 —746

Boiler steel-made smoke stacks pertain to high-rise structures and the wind load calculation plays a key role in
structural design. In the light of the differences existing in American and Chinese specification for steel-made smoke
stacks the basic wind speed along-the-wind-direction wind load calculation and lateral wind vibration were com—
pared and analyzed. With two engineering projects serving as examples their wind load calculation results were com—
pared. It has been found that the basic wind speeds stipulated in the specifications of both countries cannot be used
at a same time and a conversion is needed and the conversion factor of 1.45 is considered as relatively sound and
reasonable. The along-the-wind-direction wind load as calculated as per this conversion factor is basically identical
to that as calculated as per the other specification. For a same engineering project the lateral wind vibration results
judged by using the specifications of both countries may be different and the wind load design value of the structure
may also be not identical. To guarantee the safety of foreign—related projects the structure should meet all relevant
requirements stipulated in American and Chinese standards. Key Words: steel-made smoke stack wind load basic

wind speed lateral wind vibration

300 MW = Study of the Key Technologies for Low Nitro—
gen Reconstruction of 300 MW Tangentially Corner-fired Boilers and Engineering Practice DENG
Jun-i LI De-bo DENG Jian-hua ( Electric Power Science Research Institute Guangdong Power Grid Corporation
Guangzhou China Post Code: 510060) //Journal of Engineering for Thermal Energy & Power. —2014 29(6) .

-T747 -152

In the light of the status quo of the NO, emissions concentration of No. 1 and 2 boiler in a power plant being high

a low NO,, reconstruction was performed. In this connection the authors systematically analyzed the low nitrogen re—
construction version for the power plant and at the same time evaluated the low nitrogen reconstruction effectiveness
of the power plant. They arrived at the main conclusions as follows: the low nitrogen reconstruction adopts a SOFA
air staged version which merits a relatively good reconstruction effectiveness. A part of the secondary air adopts the
air deflection technology to obtain an improvement and prevent from the slagging on the water walls and high tem—
perature corrosion accidents and in the meantime avoid the excessively high temperature of the water walls and tube
rupture. At the full load the NO, concentration at the inlet of the air preheater decreases by 47% and the flue gas
temperature of the boilers decreases by 31.8 °C thus the reconstruction comes to its end with a success being a—

chieved. Key Words: tangentially corner-fired low nitrogen reconstruction SOFA ( separated over-fire air)



